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ABSTRACT
Park Visitor Responses to Natural Hazards
by
Lee H. Rentz
Utah State University, 1978
Major Professor: Dr. John D. Hunt
Department: Forestry and Outdoor Recreation
Natural hazards have been an increasing problem in wildland recreation areas.

This study attempted to identify factors affecting park

visitor perception of and preparedness for hazards.
A model was formulated incorporating three major independent variables
which might affect park visitor responses to hazards.

These were:

(1) previous experience, (2) information about hazards provided by the
park administration (such as warnings located on signs or in brochures),
and (3) visitor perception of whether responsibility for hazards rests
with the individual or with an outside authority such as government or
God.

Trip length and knowledge of hazards were also thought to be factors

influencing visitor behavior.
The model was tested during the summer of 1976 in four study areas:
Arches National Park, Canyonlands National Park, Glen Canyon National
Recreation Area, and the High Uintas Primitive Area.

Personal interviews

and questionnaires were used to obtain the data.
The results showed that the set of influences upon visitor behavior
varied with each park studied.

In general, however, hazard warnings and

visitor perceptions of where responsibility for hazards lay had no influence
upon visitor behavior.

In contrast, previous experience, trip length, and

xiv
visitor knowledge about hazards had important influences upon visitor
preparations for hazards.
(163 pages)

INTRODUCTION
After a hiker's tragic death from hypothermia in NewYork's
Adirondack Mountains, a memberof the unsuccessful rescue team emotionally
commented: "There are 30,000 hikers a year in the Adirondacks, and 27,000
of them don't knowwhat they're doing" (Linsky, 1976). The death, as the
hiker implied, was unnecessary.

It could have been avoided had the victim

and his companion knownmore about the hypothermia hazard and how to
prepare for it.
hiker's

As it happened, ignorance almost certainly

cost the

life.

Hypothermia is one of many natural hazards that kill or injure thousands of people each year.
floods, lightning,
stroke),
bites,

These dangers include avalanches, flash

cold weather, hot weather (heat exhaustion and heat

maulings by bears, falling
drownings, and tornadoes .

rocks, scorpion stings,

rattlesnake

These events are so diverse in nature

that it is useful to relate them in a comprehensive definition .
A previous study defined the term "natural hazards" in this way:
"Those elements in the physical environment, harmful to man and caused
by forces extraneous to him" (Burton & Kates, 1964). This is a difficult
definition

to work with in the context of hazards to recreationists

because it includes property damage as well as damage to health and life.
A more appropriate definition

for our purposes would be:

Those elements

in wildland environments that can cause severe injury or death among
recreationists.
Two key terms in this definition,
11

recreationists,

11

wildland environments" and

11

may hold a clue as to why people get into trouble with

2

natural hazards.

For many people in our predominantly urban culture,

experience with wildland environments is voluntary and occurs only
during recreation-allotted
occur only sporadically,

time.

Interaction

and familiarity

with nature is likely to

with natural hazards is more

likely to result from reading or classroom work than from hand-me-down
11

knowledge or first

11

hand experience.

Compoundingthis lack of experience is the boomin popularity of
wildland recreation.

More Americans than ever before seek their recrea-

tion outdoors, and there has been a substantial

increase in backcountry

use during the past ten years (Kemsley, 1973).

Higher levels of mobility

have led to an increase in the number and diversity
visit within a short time span.

of parks people can

Desert, seashore, and alpine parks may

all be visited and explored within a one or two week period.
These existing and emerging trends mean that many inexperienced
urban people are enjoying relatively
It would seem that the potential

unfamiliar wildland environments.

for problems with natural hazards is

escalating.
The Park Hazard Problem
Howserious are the hazards to recreationists

in wildland environ-

ments? It depends upon how one views the situation.
rate from natural hazards may seem relatively
automobile related death rate for example--the

low--as compared to our
11

low rate may still

unacceptable because many of the deaths and injuries
For administrators

of recreation

While the casualty

11

be

are preventable.

environments, such hazards may in fact

encompass a major share of the concern for visitor

safety.

From the viewpoint of agency image, deaths and injuries
have been prevented can be quite harmful.

that could

The tragic death in 1970 of a

3

child in one of Yellowstone's thermal pools is a case in point.
ing the incident,

the child's

Follow-

father began what has been called a

"crusade" for more public safety measures in the national parks.

This

quest received widespread media coverage and resulted in an outpouring
of public sympathy for the father's

cause (Selby & Selby, 1973).

The National Park Service responded by studying the hazards, hiring
new safety officers,
ing facilities

publishing pamphlets warning of dangers, and install-

to separate visitors

from hazards.

These changes have

also been spurred by a series of damaging lawsuits resulting
in the parks.

from injuries

Amongthe most recent of the lawsuits was the Walker

Decision, in which the judge ruled that the Park Service was negligent
in providing adequate warnings to visitors

(Cauble, 1977).

decision was later reversed on a technicality,
currently

before the courts.

Although the

there is a similar case

Whatever the results,

lawsuits such as

these are likely to have important impacts upon Park Service policies
with respect to natural hazards.
Howmany recreationists

are killed or injured by natural hazards

in America's national parks, forests,
lands each year?
of this nature.
which list

Unfortunately,

wildlife

refuges, and other public

there is no comprehensive yearly count

There are statistics,

such as those given in Table 1,

the average annual death rate from natural hazards.

these statistics

do not separate recreation

But

and non-recreation

activities,

so we have no way of knowing what proportion can be attributed

to recre-

ational activities.
As the figures in Table l indicate,

the risk of dying from a natural

hazard is low. Of the approximately 1.5 million deaths recorded each
year in the United States (Caras, 1975), relatively
hazards.

few are from natural

4

Table 1.

Annual deaths from selected natural hazards in the United States

Hazard

Approximate number of
deaths per year

Avalanches

12

Heat

Source
Williams, 1975

u.s.o.c. NOAA,1972

175

VenomousAnimals

56

Lightning

Klauber, 1972

u.s.o.c. NOAA,1972
u.s.o.c. ESSA, 1966

150

Floods

80

Cold (Hypothermia)a

242

U.S.O.H.E.W. PHS, 1959

Tornadoes

180

White & Haas, 1975

aThis figure is out of date. It is probably much higher now that so many
people engage in winter outdoor recreation activities .
./

Whatever the actual numbers, deaths from natural hazards in the
National Park System are likely to be widely covered by the news media,
resulting

in negative publicity

reasons for this
tion for writers.

11

sensational

for the National Park Service.

11

publicity

The

have been a source of specula-

Hope (1972), for example, feels that people can easily

imagine the sensation of a grizzly's
the recent popularity of disaster
to the public ' s thirst

Certainly

films and 11Jaws-type 11 films is related

for this kind of violence.

whenever these "colorful"
public interest--as

claws ripping into flesh.

One might suspect that

deaths occur, there will be a great deal of

well as a chorus of cries for (and against)

control

of whatever hazard caused the death.
In the national parks, the biggest killer
2).

The next largest

killers

is the automobile (Table

are drownings and falls,

with all other

5
Table 2.

Major causes of deaths and injuries in the national parks during
recent selected years (Morrow, 1977, 1976)(Hope, 1972)
Year

Cause of deaths

1960

1970

1971

1975

1976

Auto Accidents

75

78

58

57

Drownings

50

49

56

60

Falls

18

28

22

27

Other

22

12

9

10

165

167

145

154

TOTAL

categories

57

of death combined accounting for less than auto accidents,

drownings, or falls

alone.

The Forest Service and Fish and Wildlife

Service death figures concur with those of the Park Service, with the
same three categories
(Morrow, 1977).

accounting for most of their reported deaths

Of these categories,

occurindependentlyofnatural
result from an interaction

most auto accidents probably

hazards, while most falls

and drownings

of people and natural hazards.

The "other"

category includes deaths from hazards as diverse as hypothermia, bear
maulings, bee stings,

and heat exhaustion.

Deaths in the national park system have been on an upward trend
since 1960.

In that year only 57 people died.

risen to 165, paralleling
saw visits

By 1970, this total

the rapidly increasing visitation

had

rate which

to the parks climb from 78 million in 1960 to 172 million in

1970. Since 1970, however, the rising death rate has been reversed,
even though the visitation

rate has continued to climb.

The declining

6

death rate could be attributed

to the increased Park Service emphasis on

safety, although it seems the drop in the auto accident rate accounts
for much of the decline.
Deaths, of course, are only part of the national park hazard picture.
There are also 4,000-5,000 yearly injuries

requiring professional medical

treatment.

to natural hazards.

Manyof these are attributable

For individual hazards, there is a paucity of data showing trends in
deaths and injuries.

Casualties from grizzly bears (Cauble, 1977),

avalanches (Williams, 1975), and hypothermia (Stewart, 1975) are increasing, but data for other hazards are lacking.

These authors place at

least part of the blame on the increase in outdoor recreation participation.

, ...,"l
'
Study Objectives
(

'? )

The current study grew from the need for more information about
park visitor

responses to natural hazards.

have determined:

(1) the hazards visitors

(2) the precautions visitors
activity,

No knownprevious studies 1
perceive as being dangerous,

take before engaging in a recreational

(3) the effects park information has on visitor

or (4) factors in the visitors'
preparedness.

preparedness,

backgrounds which may contribute to

Knowledgeof these variables would seem critical

to

successful park hazard management,
The behavioral approach to natural hazard managementis relatively
new. White (1974) suggested that most research with respect to natural
hazards has been in the technological areas of developing warning systems
1
With the partial exception of McCooland Haydock's 1976 study of
hikers in the Virgin River Narrows of Zion National Park.

7

and ways to minimize the physical impacts of extreme natural events.
further said there have been remarkably few investigations
accounts for differences

In an article

of what

in individual behavior in response to hazards,

and he suggested that more future research efforts
that goal.

He

be allocated toward

concerning park hazards, Pelton and Burghardt

(1976) suggested that hazard control programs would be more effective
if more was knownabout visitor
hazards.

attitudes

and knowledge concerning park

That is the objective of this study.

8

LITERATURE
REV.JEW

Natural hazards represent an interface between man and the environment in which environmental extremes pose a danger which must be overcome
through careful planning.

For hazards in the parks, the responsibility

for such planning lies largely with the individual.

If a person wants

to go boating for a week, it is his or her responsibility
necessary provisions and safety precautions.
administration
ultimately,

to take the

The agency responsible for

of the lake can suggest precautions to the individual;

but

taking the necessary precautions has to be considered the

result of an individual's

decision-making process.

Most of the natural hazard literature

considers people's perceptions

of and preparations for hazards as a personal decision-making process.
Basically,

this process can be reduced to the schematic diagram in

Figure 1, in which the individual receives information
11

This information induces some level of perception
11

11

11

about a hazard.

of the hazard, which

makes necessary a judgment of personal risk and a decision as to an
appropriate level of preparation for the hazard.

,-----------------------------------------,

I
I

I

I
Decision-making process
,I
0
~------.
i nvo1vi ng judgment
,.---------.
~
Perception
of risk and a decision ,
Preparatory
s...of
----a-s-to_a_n_a_p_p_r-op_r_i,-a_t_e---~
behavior
~ /"'
hazard
level of preparation
......
for the hazard
I

s:::

,
I

i

I
I
I

I

~-----------------------------------------·
Figure 1.

Diagram of the personal decision-making process with respect
to hazards.

9

Obviously, each step in the decision-making process represents a
potential

weak link in the chain.

For example, if an individual

receives

inadequate information, then the judgment of risks may be faulty and the
perception of adequate precautions inaccurate.
individual's

personality

affects

Or, if some aspect of an

the judgment of risk,

then the actual

precautions taken may be inadequate.
In this chapter, the hazard literature
framework of the model in Figure 1.

will be examined within the

This is a different

that taken in the early days of hazard control,
treated

approach from

when most research efforts

hazards as engineering problems in which technology became the

tool which protected mankind from the ravages of nature.
proved terribly

limited,

as technology has proven useful mainly in buffer-

ing people from extreme natural events.
ing these events --or even in predicting
As the limitations
researchers

increasingly

to hazards.

This viewpoint

It has largely failed in preventthem.

of a technological

approach became more apparent,

turned to investigating

Since much of the earliest

humanbehavioral responses

work on hazards was accomplished

by geographers, it was natural that they initiated

the behavioral approach

to hazard management. A coordinated, world-wide effort
early 197O s, mostly by geographers, resulted
1

in the 196O s and
1

in much of the information

contained in this survey of the hazard literature.
The Bounds to Rationality
Robert William Kates (1962) spurred the behavioral approach in his
explorations

of the reasons why people continued to occupy floodplains

when it was highly probable they would be flooded in the future.
surveys revealed that floodplain

inhabitants

His

were very diverse in their

lO

perceptions of the flood hazard.

Somehad no knowledge of the hazards,

others downplayed the seriousness of the hazard, and still

others were

concerned about the hazard and planned action to reduce their personal
risk.

Since the risk to each of these groups was approximately the same,

their responses indicated strong differences
personal decision-making process.

Since there are no comprehensive

psychological theories thatpurportedtoexplain
to uncertainty

(e.g. risk),

in some aspects of the

humanbehavior in response

Kates turned to existing models of human

decision-making behavior which might indicate how people respond to the
risk of hazards.
It has often been assumed that people respond rationally
and many studies have used the rational
economists.

This model requires:

ing any level of complex analysis,
in their preferences,

not frightening

man model generally assumed by

(1) that people have complete informa-

(2) that peQple can make decisions requir-

tion about all alternatives,

sistent

(3) that people are internally

and (4) that probability

con-

calculations

are

or mysterious.

However, these assumptions often are inconsistent
behavior.

to hazards,

with observed

Kates observed that many floodplain inhabitants

did not

exhibit optimal behavior with respect to the flood hazard, such as when
residents

failed to take even minimal precautions when they knew a

hazard existed.
Herbert A. Simon (1957) had previously observed the same "less than
optimal" behavior in decision making. He believed that man did not
always behave rationally,

and he proposed a model of "bounded rationality"

which he believed fit the data better.

This model holds that decisions

are often of such a complex nature that a person cannot deal with them
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directly.

Instead, the person mentally constructs a simplified model of

the system and behaves rationally

within the context of the model. For

example, if a person denies that a hazard exists,

then adequate behavior

becomes obvious, and the person does not have to deal with the complexities
of probability

predictions.

The problem with this simplifying process is

that it may result in severe mistakes resulting

in loss of life or property.

In the years since Kates applied the bounded rationality
hazard perception,

model to

research has shown evidence of widespread discrepancies

between optimal behavior and observed behavior (Slovic, Kunreuther, and
White, 1974).
heuristics

Slovic et. al. have reviewed a variety of intuitional

that have been used to explain personal decision-making behavior.

These heuristics

provide some of the possible simplified decision-making

models that Herbert A. Simon postulated to account for many complex individual decisions.
Of the heuristics
hazard research:
of probability

they suggest, two seem especially

relevant to park

(1) placing fate with a higher power, and (2) judgment
by availability.
Placing Fate With a Higher Power

Somepeople place their fate with a "higher power" such as God,
government, "fate," or luck.

This largely takes the future from their

own hands and may make them less likely to reduce a risk to themselves.
In a study of why death rates from tornadoes are higher in the South
(U.S.) than in the North, Sims and Baumann(1972) hypothesized that the
difference was due to different

attitudes

rather than to different

warning systems or structures.

Their research suggested that attitudes

(deep-seated feelings) were indeed different:

people in the South were
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more likely to place their fate in God, luck, or fate than were people in
the North--who tended to see themselves as being able to exert more
control over their environment.
These different

attitudes

placed people into categories of

or those who felt able to control their fate; and externals,
11

11

11

internals,"

those who

felt that God, luck, or some other external force was the major causal
agent in their lives.

The latter

group was hypothesized to be less

likely to take constructive action in event of an emergency, and to be
less likely to use technology (e.g. television)
were thought to be combined in a self-fulfilling
those who felt they could exert little
little

control.

to keep informed. These
prophecy in which indeed,

control over their fate, exerted

As a result , Sims and Baumanncontinued, they were more

likely to be killed or injured by a tornado.
The internal group, in contrast,

more actively sought out needed

information (warnings) and were more likely to take constructive action
to prevent harm to themselves.

As a result,

they supposedly suffered

a lower death rate.
Research on other hazards has yielded comparable results.

Baumann

and Sims (1974) later researched perceptions of the hurricane hazard in
Galveston, Texas. They found that people varied in their perceptions of
risk, and theorized that some of this variation could be explained by
differences

in internal/external

orientations.

Earlier (1972), they had

compared continental U.S. residents with Puerto Rican residents.
Puerto Rico the hurricane-caused death rate was higher.
this higher death rate with a more fatalistic
sample had.

orientation

In

They correlated
than the U.S.

/
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It is unknownhowwidespread the effects of internal/external
orientation

differences

are.

Tversky and Kahneman(1973) said people

shortcut the weighing of a complex system of alternatives
preparing for the possibility

(for example,

of a bear attack) by leaving the strain of

decision-making to fate, custom, experts, or authority.
In the case of parks it is possible that people enjoying leisure
time try to avoid complex decisions by placing responsibility
accountability

with park authorities.

by Linsky ( 1976) said :

and

For example, a hiker interviewed

"There is not enough sense of res ponsi bi 1ity .

People go out and do things, knowing that someonewill rescue them.
Certainly park personnel have felt a responsibility
who get into trouble.
visitors

11

for recreationists

Has this past sense of park responsibility

brought

to the point where they feel park managementis responsible for

natural hazards they face? Howwidespread is the feeling that God, government, fate, or luck controls one's life;
responses to hazards?

Do visitors

and how does this affect visitor

frequently place most accountability

for their safety with park personnel?

Answers to· these questions may

provide insights into the park hazard problem.
The Judgment of Probability
People may have difficulty
calculations.
repeatability.

As a result,

11

making decisions based upon probability

some may give the hazard regularity

or

In Kates' (1962) floodplain study, some people made
11

the floods predictable
ten years.

by Availability

by saying something like,

11

"Floods come every

This does not correspond at all to the actual random

occurrence of flooding, but it does provide a means of coping with the
randomness. This means of coping, however, is probably not very prevalent

/
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in parks, where few people have had the repeated experience /w ith a
hazard necessary to give that hazard regularity.
Alternatively,

/

people may make simplified judgments of the probability

of an event by the ease with which they can imagine a hypothetical event
or call images of that event from memory. This means of judging probability is termed "judgment by availability,"

in which "availability"

refers

to the ease of calling images from the memoryor the imagination.
ability

This

hinges upon some past encounter with the (hazardous) event or

upon information knownabout the event. This heuristic
is not able to be entirely

rational

assumes that man

because the information upon which

he bases a decision is incomplete and is dependent upon a rather haphazard
personal collection

of facts and experiences.

"prison of experience

11

shackles the ability

In studying this heuristic,

Kates (1962) said this
to think in probablistic

terms.

researchers have generally used variables

measuring perception of a hazard and past experience with a hazard to see
how well they correlated.

In such studies evidence suggested that past

experience with a hazard increased perceptions of that hazard (Kates 1962,
Kirkby 1972, Saarinen 1966, Sims and Baumann1972).
Kirkby (1972) studied Oaxacan farmers' perceptions of the drought
hazard.

He suggested that there had been past droughts of such magnitude

that they blotted out the memoryof previous, lesser droughts and became
the standard upon which subsequent droughts were calibrated.
probability

calculations

Thus,

might be based mostly upon a salient past event

rather than on the actual pattern of magnitudes of past events.

In

another study, Murton and Shimabukuro (1974) found that perception of the
Hawaiian volcanic hazard was related more to past experience than to any
socio-economic differences amongthe residents.
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Kates (1962) recognized early that since people are bounded by the
"prison of experience," it is necessary to provide information that could
put fresh knowledge of a hazard into people's minds. He gave the example
of a TVAexhibit in which photographs of buildings familiar to floodplain
residents were scored with lines showing how high up on the buildings
past floods had come. He said that there was a need to study how effective
this type of exhibit was in increasing flood hazard perception.

Such a

study has not yet been made, but the need for 1t has not diminished
(Slavic, Kunreuther, and White, 1974).
Several studies,

however, have taken different

approaches to the

question of whether providing information can increase perception.
studies produced conclusions which:·are skeptical of efforts
effective

These

to provide

information.

White and Haas (1975) say that people can listen
and respond differently--that
communication situation

to the same message

there are many variables affecting

which make it complex and difficult

the

to control.

Baker and Patton (1974) found that the level of educational attainment
was an important variable in explaining differing
suggested that, since there were differences,

perceptions.

He

various groups of people

with low educational levels were not likely to read pamphlets; so other
media would be preferable.
White (1961) told of a study in which maps were made available to
conunerical and residential

occupants of floodplains which provided these

occupants with important new information.

He said the new information

did not alter preparatory behavior.
Howeffective,

then, is the hazard information provided in parks?

Wedo not know. If short term exposure to such information could be
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effective,

then park managementwould probably have a powerful tool for

reducing deaths and injuries

from natural hazards.

The information would

have to be made memorableand imaginable by vivid interpretive
This information is much more critical
most interpretive

media.

to co1T111unicate
to people than are

displays or programs (which generally take a soft sell,

"take it or leave it" approach), so research in methods might do well to
concentrate on how critical

information can best be connnunicated in a

leisure setting.
Summary

Past research into humanresponses to hazards has taken a variety
of approaches, some of which are applicable to park hazard management.
These will be knitted into the theoretical
next chapter.

approach explained in the
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A THEORETICAL
APPROACH
A theoretical
the differences

approach to the park hazard problem must account for

in visitors'

perceptions of and preparations for hazards.

The goal of this chapter is to examine these differences and hypothesize
why they occur in light of what previous studies have discovered about
humanresponses to hazards.

This information will then be incorporated

into a model of park visitor

responses to low risk natural hazards which

will subsequently be tested . Any model of this type must accomplish two
objectives:

(1) It must be able to take into account the differences

in

hazard perception and preparation; and (2) It must include factors which
affect hazard perception and preparation.

These two subjects will be

examined in the next two sections , then the model will be explained.
Differences in Hazard Perception
White and Haas (1975) suggested there is a spectrum of risk consciousness which can be divided into three levels.

I will take a similar

approach and examine four categories of hazard perception .
Unawareof hazard
Previous studies have shown that certain occupants of floodplains
and fault zones are unaware of the flood or earthquake hazards.
park visitors

Similarly,

may not have either the experience or information necessary

to knowa hazard exists.

Somevisitors

may not knowwhat geomorphological

or meteorological conditions can produce an avalanche or a flash flood.
Without this basic knowledge, it is unlikely they will take risk-reducing
precautions.
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The concept of availability
11

application

11

whichwas previously discussed has an

here. That concept held that judgments of the probability

of a

hazard depend upon the ease with which a person can imagine that hazard.
This ability,

in turn, depends upon past exposure to relevant experiences

or information.

Of course, if a person has been exposed to little

relevant information. one would expect little
In contrast,

or no

or no awareness of a hazard.

if a person has been exposed to relevant experiences and/or

information then some level of hazard perception must exist . . . unless,
of course, the person denies the existence of the hazard even after having
been exposed to it.

This leads to the next category.

Denial of the existence of a hazard
It should be noted here that some people may be exposed to information about a hazard, but still

deny its existence.

Or, people may "change"

information to align it with their previous beliefs or decisions.

Robert

Adams (1973) found that NewEngland picnickers would distort weather forecasts to reinforce their previous decisions on whether or not to go to
the beach.
nance.

This behavior is explained by the concept of cognitive disso-

People do not wish to appear irrational

to themselves or to others;

so they tend to be motivated to bring their attitudes
alignment (Festinger,
to interpret

and behavior into

1957). This motivational tendency may cause people

new information to support a previously held viewpoint.

It is possible that cognitive dissonance similarly affects behavior
in response to hazards.

People may deny that a risk exists or judge a

risk too small to alter their behavior.

In so doing, they would remove

themselves from the necessity of making stressful
stressful

decisions or thinking

thoughts about the risks they are taking.
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Aware of a hazard, but judge risk to be low
Jackson and Mukerjee (1972) surveyed San Franciscans and found that
most saw their future risk from earthquakes as negligible,
they were aware of the hazard.
probability
century.

even though

Experts, however, say there is a high

that a devastating earthquake will hit the city within a
Mitchell (1974) reported on flooding perceptions in a coastal

flood hazard area.

Over 30 percent of those who had previously experienced

flood damage thought there was insignificant

future risk from flooding .

Baumannand Sims (1974) said "neither awareness of the existence of the
hurricane hazard, nor indeed past experience with it, are sufficient
produce effective

precautionary actions."

to

Sometimes people apparently

believe that "it cannot happen to me.11
Of course, it may be that recreationists
the risk to be one they can tolerate.

knowof a hazard, but judge

In such a case, the inconvenience

of taking what are perceived to be "excessive precautions" may outweigh
the advantage of taking precautions for a highly unlikely event.

The

refusal of many automobile drivers to fasten their seat belts or shoulder
harnesses may be an example of a decision where considerations of convenience outweigh safety.

Similarly, a backpacker may leave an extra

layer of wool clothing (useful in avoiding hypothermia) at home to save
weight.
Aware of hazard and judge risk to be high
enough to warrant taking precautions
Whenpeople are aware of a hazard and judge the risk to be relatively
high, they will probably take some actions to reduce their risk.

It may

also occur that a person will be aware of a hazard but uncertain of either
the risk or of what precautions could reduce the risk.

In either case,
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the person may be strongly motivated by this uncertainty to learn more
about the hazard.

In the parks, this may take the form of information

seeking, where people actively try to reduce their uncertainty by going
to park information sources such as brochures, displays, or rangers.
Factors Influencing Hazard Perception and Preparation
A variety of factors may influence visitor
paration for hazards.

perception of and pre-

It seems, based upon the Literature

three factors may be especially

Review, that

relevant in the leisure environment of

a park:
1.

Information disseminated by the park may alter visitors'

perceptions of hazards.
2.

Previous experience may also affect hazard perception.

Persons

who have been hiking or boating for longer periods of time or ' who have
previously visited a particular
danger.

park may be more likely to perceive a

It also seems possible that those who recall a salient event

will be more likely to perceive the risk involved.

For example, those

people who recall the 1967 grizzly bear attacks in which two female
campers were killed in Glacier National Park may be more likely to
perceive a hazard to themselves than those who have only a general
notion of the bear hazard.
3.

Placing fate with a higher power such as the government, God,

or "fate" may make individuals

less likely to perceive hazards.

A Model of Park Visitor Responses to Hazards
A model of behavior in response to hazards must be able to account
for the above-mentioned differences

in perception.

It should also place
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these differences within the context of a decision-making model, and
show how the model can be affected by informational and experiential
influences.

The conceptual framework given in Figure 2 attempts to

include each of these ideas in a measurable model.
Terms of the model
The model consists of five terms:
1.

"Exposure to park hazard infonriation" is to be a measure of

hazard information available to park visitors.

For example, a visitor

may read a pamphlet, watch a slide program, and listen to a ranger talk
about hazards in the park.
2.

"Previous experience" will be a measure of howmuch previous

contact respondents have had with the park they are visiting,
as with similar environments and activ i ties .

as well

It will also include a

Previous
experience
•- ----

---

- - - ------

------

------

----

--

-

Decision-making process

I

:
I

+

I
I
I
I

Perception
of
hazard

Exposure to
park information

Preparatory
behavior

'"-.:
+

!""
·--------------------------------------------~
I

Perception of
the locus of
responsibility
Figure 2.
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A model of park hazard perception and subsequent behavior
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measure.of attitudes

toward wilderness environments to determine if such

a background variable can affect hazard preparation.
3.

"Perception of the locus of responsibility"

will be a measure

of howmuch control respondents believe they can exert over their lives.
(Is one controlled by circumstances--or can circumstances be affected by
taking action to change one's situation?)
4.

"Perception of hazards" is a measure of whether or not visitors

recognize that a hazard exists (in a cognitive rather than a sensory
meaning of the word "perception").
5.
visitors

"Preparatory behavior" wi11 measure what level of preparation
took.

Relationships within the model
The model is based upon a set of relationships
empirically established

in other hazard situations,

environment of a park.

The relationship

that have been
but not in the leisure

between the perception of a

hazard and taking preparatory behavior involves a complex decision-making
process which involves the four categories of awareness described previously.

After the field tests of the hypotheses formulated in this

chapter, the conceptual model will be evaluated and the decision-making
process will be examined more closely to determine if it can be described
in further detail.
Research Hypotheses
Nine causal relationships
translated

are indicated in Figure 2.

These can be

to the following specific research hypotheses which will be

tested in each study area.
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H1 : Visitors exposed to high levels of information will exhibit a
significantly higher awareness of hazards than visitors exposed to low
levels of infonnation.
H2 : Visitors exposed to high levels of information will exhibit a
significantly higher level of preparation for the hazards they face than
visitors

exposed to low levels of information.

H3 : Visitors with a high level of previous experience will be
exposed to significantly more park information than visitors with a low
level of previous experience.
H4 : Visitors with high levels of previous experience will have a
significantly higher awareness of hazards than visitors with low levels
of previous experience.
H5 : Visitors with high levels of previous experience will exhibit
a significantly higher level of preparation for hazards than visitors
with low levels of previous experience.
H6 : Visitors with a high level df hazard awareness will take
significantly more preparations for hazards than visitors with a low
level of hazard perception.
H7 : Visitors with an "internal" orientation will have a significantly
higher awareness of hazards than visitors with an "external" orientation.
H8 : Visitors with an "internal" orientation
higher level of hazard preparation than visitors

will take a significantly
with an "external" orien-

tation.
H9 : Visitors with an "internal II orientation will be exposed to
significantly more sources of information than visitors with an "external"
orientation.
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If the significance

of a relationship

fails to achieve the .05 level,

the hypothesis will be rejected.
Sun1nary

This study should be able to account for some of the differences in
visitors'

responses to park hazards.

simplified,

The model is obviously overly

but it is not intended to serve as a model of the complex and

dynamic humandecision-making process.

Rather, it is designed to examine

the major variables thought to affect park visitor
of hazards.

behavior in the face
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RESEARCH
DESIGN
Selection of the Study Areas
To test the hypotheses of the last chapter four study areas were
selected.

Three of the areas, Arches National Park, Canyonlands National

Park, and Glen Canyon National Recreation Area, are units in the National
Park System. The fourth study area, the High Uintas Primitive Area,
administered by the United States Forest Service, was chosen as a contrast
since no "on-site" information was provided.

All four areas are in Utah

(except for the Wahweapboat ramp on Lake Powell, which is in Arizona).
The four areas were selected for their dive r se hazards and vi sitor
populations . The Glen Canyon National Recreation Area (lake Powell)
was selected because the National Park Service expressed concern over its
high accident rate.

The type of recreational

Lake Powell was quite different
three study areas.

experience available at

from the experience found at the other

The majority of visitors

brought their own boats and

many had previously visited Lake Powell. Activities

readily observed on

the lake include fishing, water-skiing,

camping, and explor-

ing.

sightseeing,

This was a more diverse mix than one could observe at national parks

such as Arches or Canyonlands. Social activities

were popular, and many

kinds of social groups other than single families were observed.
Hikers in Arches National Park were the second group chosen for
study.

Several trails

for day hikers were available at the park,

including the Delicate Arch Trail and the Landscape Arch-Double O Arch
Trail.

These trails,

although short, were moderately strenuous--especially

in the heat of summer(when sampling was conducted).
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Canyonlands National Park was chosen for the third part of the study.
Hikers there faced hazards similar to those found in Arches National Park,
but the hiking experience was more strenuous and far fewer hikers occupied
the trails.

These included both day hiker.sand backpackers.

Finally, the High Uintas Primitive Area (located in the Wasatch and
Ashley National Forests of northeastern Utah) was selected for the previously mentioned lack of information services,
afforded to study visitors'
popular

11

11

as well as the chance it

perceptions of hypothermia--a currently

hazard to talk about.

As the various areas represent widely divergent situations,

increas-

ing the likelihood that differing extraneous variables will affect the
nature of the hypothesized relations,

each hypothesis will be tested

separately for the four study areas.
The Research Instrument
Since the study's goal was to assess (and attempt to predict)
visitor

perception of and preparedness for hazards, it was necessary to

conduct interviews with park visitors

in the field.

to be carefully constructed so that visitors

The interviews had

would not be harassed or

unduly delayed.
It was believed that respondents would be more likely to agree to
a 10- to 15-minute interview than a 30-minute interview.

Therefore, the

interview was kept as short as possible, with no questions that would
generate interesting,

but superfluous information.

decision was beneficial.

Whenmany visitors

Ultimately, this

were asked if they could

be interviewed, their immediate response was:

Howlong will it take?

11

11

Whenthe interviewer responded that it would take only about 10 minutes,
nearly all agreed to the interview.
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Transforming Abstractions Into Questions
k

The terms used in the theoretical

model had to be transformed into

questions that would adequately measure the concepts fanning the theory.
For some concepts, this transformation was obvious and fairly
For others the process was both more difficult

successful.

and less successful.

was complicated by the inclusion of four very different

It

study areas.

The problems, as usual in social research, came in trying to reduce
complex, rich concepts to oversimplified operational terms.

There is no

perfect or ultimately accurate way to do this; so the results are, at
best, indicators of the theoretical

concepts they purport to measure

(Babbie, 1973).
The transformation to operationa l terms is discussed for each major
variable in the following sections .
Preparatory behavior
In each of the national park areas literature

was available which

told prospective boaters or hikers what special precautions were advisable
to take before entering the environment. At Canyonlands National Park,
for example, summertimehikers were advised to take a gallon of water per
person per day, wear a hat, obtain a backcountry permit, hike during the
cooler parts of the day, and wear sturdy hiking boots.

These precautions

were all observable and could be combined into a rough index of preparedness.

If a person took only one precaution, we can certainly

less prepared--he faced a higher risk--than

say he was

if he had taken all five

precautions.
Similar indices were created for Glen Canyon National Recreation
Area and for Arches National Park based upon information readily available
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to park visitors .

Nearly all of the specific items included in each index

require the recreationist

to go through a decision-making process and

carry out a subsequent action that reduces the risk of illness or injury.
The components of each index are listed

in Table 3.

Each item in an index was coded in the following way. If the
person was observed to have taken the precaution, he or she was given
one point.

If the person failed to take a precaution, zero points were

assigned.

This meant that, for example, a hiker in Arches National Park

could have from zero to a total of three points when they were su1TJT1ed.
Of course, the value of the items in the index cannot be considered
equal in an objective sense.
differs

Their value in reducing risk to a person

according to many variables.

This type of index has to be

considered a necessary compromise; admittedly imperfect but as representative of the abstraction
The distribution
visitors

"preparation" as conditions allowed.

of responses for each study area was noted, and

were placed in a "high," "medium," or

upon how many precautions they took.
would be placed in each category.

11

low11 category depending

Ideally, one-third of the visitors

Realistically,

the distributions

did

not always approximate the ideal.
To obtain the necessary information simple observation of precautionary
behavior was used where possible.

Whenthat was not possible, the inter-

viewer asked the person if they had taken the specific precaution.
Perception of hazards
The model was based partially

on the idea that the park visitor

some level of awareness of natural hazards.
the differences

has

The problem was to measure

in these levels of awareness amongthe visitors.
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Table 3.

Componentsof the

preparatory behavior 11 indicesa

11

Arches National Park Canyonlands National Park

Glen Canyon National
Recreation Area

Carried water

Carried water

Carried signal flares

Worea hat

Carried a gallon of water

Had warmclothing on
board

Avoided hiking during Wore a hat
the hottest part of
the day
Acquired a backcountry
permit
Accompaniedby other
people

Had extra food on board
Carried charts or maps
of the lake
Told others when to
expect them back

aThe list of preparations for the High Uintas area was longer and
consisted of precautionary measures which reduced the risks associated
with the hypothermia hazard. Because few of the many possible precautionary measures were directly observable, the interviewer determined
the level of preparation by asking respondents if they had taken the
precautions on this list:
1. Packed thermal underwear
2. Packed wool thermal underwear
3. Packed a raincoat or poncho
4. Carried an extra day's supply of food
5. Carried adequate clothing for warmth alone
6. Packed wool pants
7. Wore hiking boots
8. Packed a wool shirt
9. Packed an additional wool garment
10. Hiked with other people
In addition, the respondent was asked what other precautions had been
taken, and correct responses were included in calculation of the preparedness index. The above items were checked with suggestions from
popular magazine articles about the hypothermia hazard (Bangs 1974,
Danielson 1976, Linsky 1976).

The question used to measure this variable was: "What hazards do
you think a hiker faces in this environment?11 The question demandeda
free response, open-ended answer which usually consisted of the person
listing

the hazards he or she could think of and then making some

judgment of the risks involved in hiking (or boating) in that environment.
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It later proved impossible to translate
measure of judgment of risk.
11

11

the oral responses into a

They were too diverse and the "judgment"

was too tied in with the listing

of hazards to permit even a coarse

segregation into

11

11

high,

11

medium, and low categories.

11

11

11

Instead, it was decided that the number of hazards the respondent
listed would serve as a rough indicator of how hazardous he perceived
the environment to be.

According to this conceptual scheme, people who

namedno hazards or one hazard were categorized as having a low
11

11

perception of hazards; people who named two hazards were considered to
have a "medium"perception; while visitors

who named three or more

hazards had a "high" perception of hazards.
Additionally,

the level of perception of specific hazards was

measured for three of the study areas .

For Arches and Canyonlands

National Parks vi sitor perceptions of the desert heat hazard were
measured as follows.

It was thought that the heat hazard could best be

thought of as a complex of hazards that could include specific mention of
these related hazards:

(1) heat, (2) lack of water, and (3) getting lost.

For each of these hazards mentioned by the visitor
This meant that visitors

one point was given.

could range from zero to three points.

looking at the distributions

of visitors

After

amongthese four categories,

it

was decided that for both Arches and Canyonlands National Parks; mention
of zero or one "heat" hazard would be termed low perception, while
11

11

mention of two or three would be termed "high" perception of the desert
heat hazard.
For the High Uintas Primitive Area, visitor
mia were measured. After listening

perceptions of hypother-

to tapes of the interviews,

decided that the best coding scheme would utilize

it was

a three point scale.
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Those who had never heard of either hypothermia or exposure were termed
"low" perception.

Those who had heard of either hypothermia or exposure,

but did not knowwhat it meant were given the label "medium"perception.
Those who had heard of either hypothermia or exposure and knewwhat it
meant were labelled "high" perception.
Experience
From the possible indicators of different

levels of experience,

several were chosen for use in each part of this survey.
listed

in Table 4.

The "number of previous trips"

in the belief that repeat visitors
1

time visitors.'

Table 4.

1

to a park was chosen

would have more accurate impressions

of a park s hazardousness than first-time
question indicated whether visitors

These are

visitors.

Answers to this

were "repeat visitors"

Because so many Lake Powell visitors

or "first-

returned so often,

Indicators of previous experience used at the four study areas.

Study area

Indicators of previous experience
Numberof
Attitudes
Numberof
backpacking
toward
previous trips
wilderness
trips/year

Arches National Park

X

X

X

Canyonlands National
Park

X

X

X

Glen Canyon National
Recreation Area

X

X

X

High Uintas Primitive
Areaa

aThe "number of previous trips to the High Uintas Primitive Area was
mistakenly omitted from the interviews, so this information was not obtained.
11
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respondents there were asked in an open-ended question how many times they
had been to Lake Powell.
into five categories

The distribution

of answers was later divided

ranging from "first-time

Powell 16 or more times.

visitor"

to "visited

Lake

11

The "number of backpacking trips taken each year" was chosen because
it was felt that hikers with extensive backpacking experience would be
better able to anticipate
packers .

hazardous situations

Responses were later coded into

11

than novices or nonback-

high and low categories.
11

11

11

Visitors who never went backpacking or who had backpacked up to three
times per year were put into the

11

low category, while respondents who
11

had backpacked four or more times per year were put in the
"Attitudes toward wilderness

II

11

toward wilder-

with a set of related values, attitudes,

actions that would include preparations
variable visitors

high category.

was chosen as the third measure of

experience on the grounds that highly positive attitudes
ness might be correlated

11

for hazards.

and

To measure this

were asked to respond to five questions,

each of which

was composed of a seven-point scale ranging from "strongly agree" to
''strongly disagree.

11

These questions are shown in the sample questionnaire

in the Appendix. This variable and the "number of backpacking trips per
year were obviously not applicable to Lake Powell, so they were not
1

included in these interviews.
To determine which questions best measured this variable,
responses were tabulated and each question was correlated

the

with a composite

index composed of all questions measuring the variable.

The correlation

was measured using the Pearson correlation

coefficient.

This coefficient

ranges from -1 to +l, with +l representing

a perfect positive correlation

and the zero point representing

the absence of a relationship.

decided that questions whose correlation

coefficients

It was

fell below +.45
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should be discarded.

The coefficients

of the remaining variables are

contained in Table 5.
As a result of this elimination process, the "attitudes

toward

wilderness" index was to be composedof four, 7-point scales.

Respondents'

answers were recorded so that a 7 indicated a strong pro-wilderness
attitude,

a 1 indicated a strong anti-wilderness

attitude,

and a 4 was

neutral.

This
Then, for each respondent, the four scales were su1T1T1ed.

meant that respondents would have a point total between 7 (minimum)and
28 (maximum). Visitors who failed to answer one or more of the four
questions were not given a composite score (and thus were recorded as
having given "no answer11).
categories:

Finally, respondents were divided into two

Those with a raw score of 24 or more were termed "strongly

positive" toward wilderness; while those with a raw score of 23 or under
were termed "negative to moderately positi ve toward wilderness.
11

most studies recording attitudes

As in

toward wilderness, the distribution

of

responses was heavily skewed toward the ''pro-wilderness" end of the index.
I nforrnation
Since it would have been both extremely difficult
to try to measure what visitors

and time consuming

had learned from information provided by

the National Park Service, a simpler approach was taken,
"input" to visitors

Instead, the

was measured, Each respondent was asked where he or

she had heard about hazards in the park.

The various sources were

recorded, as were any miscellaneous evaluative comments. The visitors
were later stratified

according to the number of information sources they

had been exposed to.

It was thought that a visitor exposed to multiple

sources of information would be more likely to accurately perceive the
hazards and make a judgment as to necessary precautions than a person
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Table 5.

The Pearson correlation coefficients for the individual questions
composing the attitudes toward wilderness index
11

11

Arches
National
Park

Canyonlands
National
Park

High Uintas
Primitive Area

Natural dangers in parks
should be left undisturbed

+.60

+.69

+. 72

The only real way to explore
the national parks is to
get out of your car and go
hiking

+.74

+.60

+.76

The country needs energy;
where vital minerals are
locked up in wilderness
they should be mined.

+. 72

+.79

+.27a

The best use of much of
the southwestern desert is
to keep it as wilderness

+.73

+.63

+.60

Question

alt was decided that this corre l ation would be included in order to
increase the number of items in the index. The reason for this low result
is unclear, but it may reflect a provincial set of values ~n the part of
the High Uintas hikers (who came largely from Utah).

exposed to little

or no park information.

Visitors exposed! to one source

or no sources of park information about hazards were put irn the

11

low

11

exposure to information category, while those exposed to tw10 or more
sources were put in the

11

high category.
11

The division poinit between

these high and low categories was determined by the distrib 1ution of
visitors

on the information scale.

The goal was to make th1e divisions

as equal as possible.
Hikers in the High Uintas Primitive Area were asked th,e mere general
question of where they had heard about hypothermia or exposure.

The
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numbers of off-site

information sources they listed ranged from zero to

six.

no sources of information fell into the "low" category;

Those listing

while those who namedone source fell into the
naming two or more sources were put into the

11

medium category and those
11

11

high" category.

Perception of the locus of responsibility
Visitors were asked to respond to a series of nine questions concerning their view of where the locus of responsibility
God, government, "fate,''

lay (whether with

or luck--or with the individual).

(which are shown in the Appendix) were constructed,

coded, and evaluated

in the same manner as the questions dealing with "attitudes
wilderness."

The Pearson correlation

coefficients

for all four areas are shown in Table 6.
form the index.

Table 6.

The questions

toward

which exceeded +.45

Three questions remained to

The responses to these three questions were added

The Pearson correlation coefficients for the three individual
questions composing the "perception of the locus of responsibility" index
Glen Canyon High Uintas
National
Recreation Primitive
Area
Area

Question

Arches
National
Park

Canyonlands
National
Park

You cannot do much to
change fate

+.63

+.82

+.52

+.49

God controls what happens
to each of us

+.50

+.70

+. 51

+.54

A primary responsibility
of the National Park
Service is to protect
visitors from harm

+. 57

+.78

+.49

+.56
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together,

creating an index with a potential

end of the index indicated an "internal"
indicated an "external"

range from 3 to 21.

orientation,

The high

while the low end

orientation.
Additional Variables

Several variables were measured in addition to the five variables
which made up the theoretical

model. These were included because it was

thought that they might have an additional

effect on visitor

behavior in

the face of hazards .
Length of trip
For three of the study areas the length of the trip was noted to
determine what impact that might have on the precautions
perceived as necessary.

visitors

At Glen Canyon National Recreation Area this

was measured in the number of days the visitors

stayed on the lake.

For Canyonlands and the High Uintas it was measured both in the number of
miles the visitor
area.

hiked and the number of days a visitor

Trip length for Arches National Park was irrelevant

sample of hikers all hiked the same distance.
visitors

remained in the
since the

However, the number of days

spent in the park was recorded to give a better picture of visi-

tation patterns.
The length of stay on Lake Powell ranged from one day to several
weeks.

Visitors were divided into four categories:

(1) one day on the

lake, (2) two to four days, (3) five to eight days, and (4) nine or more
days out.

For Canyonlands National Park and the High Uintas Primitive

Area, the measures of "days out" and "miles hiked" were, of course, highly
correlated.

The "miles hiked" measure was used because it was thought
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that at Canyonlands National Park this provided a more precise measure
of trip length than the number of days hiked.
fewer miles were placed in the
Park) while visitors
11

high category.
11

11

Visitors who hiked ten or

low category (at Canyonlands National
11

who hiked more than ten miles were placed in the

For the High Uintas Primitive Area a similar split was

made--but at the 15 mile mark instead of the ten mile mark.
Knowledgeabout the hazard
In the High Uintas, hikers were asked to identify
hypothermia and first
hypothermia.
visitors

aid measures that could be taken once a person had

In Arches National Park and Canyonlands National Park

were similarly

pertaining

symptomsof

asked to name symptomsand first

to the heat exhaustion/heat

stroke hazard.

aid measures
The question was

open-e nded to avoid subtle suggestions by the interviewer that might help
the visitor
the

11

make a knowledgable response.
11

11

This measure differed from

perception of hazard measure in that the time frame was longer.
11

Knowledgewas assumed to have accumulated over a period of months or
years prior to the respondent's current visit.

11

Perception,"

on the

other hand, was considered part of the planning and decision-making
process which immediately preceded the current hiking trip.
knowledge could affect "perception of hazards,
not affect

11

but

11

Therefore,

percepti on could
11

knowledge.

The answers were coded in the following manner: Each correct symptom
or first aid measure namedwas given one point. 2 Then, the points were
2Points were awarded for each of the correct symptomsand first aid
measures named below. These were checked for accuracy in several publications (Bangs 1974, Danielson 1976, Linsky 1976).
~ypothermia, Symptoms: shivering, irrationality,
net loss of body
heat, sluggish thinking, tingling in body's extremities, speech difficulty,
muscular rigidity, slowed pulse, exhaustion, loss of reflexes, unconsciousness. First Aid: put person in sleeping bag, put person in sleeping bag
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summedfor each visitor,
ledge of the hazard.
correct first

resulting

in a rough measure of a person's know-

For example, if a person namedone symptomand one

aid measure for hypothermia, he would be given two points.

This, however, would indicate a relatively

low knowledge of hypothermia,

since some respondents received 15 points.
Demographicinformation
Age, sex, educational level, the population of a respondent's place
of residence, and the region of residence were ascertained in the interview. The way each of these was divided into categories will be described
in detail in the Results and Discussion section.

This information was

obtained to present a clearer picture of the respondents' backgrounds.
Interview Format
The variables were measured using the short interview and questionnaire shown in the Appendix. Unfortunately, time did not permit a
thorough pretest of the survey instrument . The potential questions were
reviewed by five experienced researchers and graduate students, and
adjustments were made in response to their comments. The first
days in the field were viewed as a pretest.

three

If it had been necessary,

interviews conducted during these days would have been dropped. However,
with another person, strip off wet clothes, put person in tent, build a
fire, give person hot food, give person sweet food, keep body moving to
generate warmth, seek a protected shelter, warm up person, if clothing
is wet place wool layer next to body, dry clothes before proceeding.
Heat Exhaustion. Symptoms: exhaustion, thirst, headache, caused
by lack of salt, confusion, nausea and vomitting, profuse perspiration,
clammyskin, pale skin, weakness, lightheadedness. First Aid: get into
shade, lie down, give sips of water, give a weak salt solution, sponge
off body, loosen clothing, cool off gradually, rest.
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only minor changes3 were thought necessary in the interview process, so
the interviews conducted during this period were included in the final
samples.
Sampling Design
The sampling schedule was largely determined by (1) the need to
sample from four widely separated study areas, and (2) a limited budget
which allowed only one field researcher.

To allow adequate selection

from all four areas, a two-stage cluster sampling design was chosen in
which a selection of both days and respondents on a given day had to be
made.
The sampling period extended from July 6 through September 17, 1976.
Selection of sampling days during this period could not be random because
of the great travel time between study areas.

Instead, eight trips were

planned to minimize travel time, yet spread the sampling days throughout
the sample period.
had to be slightly

(Selection of sampling days for the High Uintas study
different

because hypothermia was not a serious threat

until mid-August and because the High Uintas were very distant from the
"cluster"

of Arches, Canyonlands, and Glen Canyon in southern Utah.)

Sampling was conducted on 35 days during the sample period.

The

schedule is given in Table 7.
Conducting the Field Interviews
The first

problem encountered in the field was the question of where

to conduct the interviews,

for each of the four interview situations

was

3such as changing the wording of questions slightly to make their
intent clearer to the respondent. No questions were substantively changed.
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Table 7.

Sampling schedule for the four study areas

Study area

Sampling dates

Canyonlands National Park

Ju 1y 9, 14, 15, 30
August 5, 21, 25
September 4, 8, 16, 17

Arches National Park

July 6, 7, 17, 28, 29
August 26

Glen Canyon National Recreation Area

August 2, 3, 22, 23, 24
September 5, 6, 7

High Uintas Primitive Area

August 13, 14, 15, 16, 17,
29, 30, 31
September 1, 2

different .
visitor

The decision was made to conduct each interview after the

had had some interaction

with the environment, rather than before

the visitor

entered the environment.

interviews;

a problem which could be expected, especially

where visitors
the water.

This was done to avoid rushing the
at Lake Powell

had traveled hundreds of miles and were eager to get on

It is believed that this decision increased the response rate.

The individual

interview situations

are described below.

In all situa-

tions the interviews were conducted between 7:00 am and 7:00 pm.
Glen Canyon National Recreation Area
At Glen Canyon it was necessary to conduct the interviews on the
main launch ramps at Bullfrog and Wahweap. As boaters came off the lake
they were asked if they would agree to be interviewed.

This procedure

failed to include renters of houseboats and smaller boats that left from
the marina, as well as some very small boats that left from a smaller and
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little-used

boat ramp. It is conceivable that the renters were a less

experienced, less informed group of boaters; but since they were not
interviewed, this supposition cannot be tested.
interviewed was necessarily

The percentage of boaters

small due to the length of each interview and

the large number of boaters.
Arches National Park
The interviews were conducted along Delicate Arch Trail at a point
about one-fourth mile from the arch.

As visitors

hiked along the trail,

the interviewer approached them and asked if they would like to sit down
in the shade for an interview.

During the sampling periods, it was

possible to interview members from approximately two-thirds of the groups
hiking the Delicate Arch Trail.
Canyonlands National Park
This was the most difficult
District
small.

interview situation,

since the Needles

hiking area is large and the number of hikers was relatively
During the first

four days the interviewer spent hiking in the

field no other hikers, with the exception of rangers, were encountered.
This was discouraging,
necessary.
inefficient,

and it obviously meant a change in tactics

Thereafter the interviewer resorted to a better,

was

but still

method of interviewing hikers as they came off the trail

the various trailheads.

Additionally,

at

the interviewer walked around the

campground asking people if they had been out hiking and interviewed
those who had.

Even so, only about 25 respondents were interviewed and

the final sample consisted of only 23 good recorded interviews.

Part of

the problem was due to missing hikers who would come off the trails

and

immediately get in their cars and drive away (while the interviewer was
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at another trailhead,

waiting).

But the bigger problem was simply the

lack of hikers in the heat of summer. Apparently, Canyonlands gets a
large percentage of its use during the cooler spring and fall seasons.
The study period could not be shifted to those seasons because the primary
hazard being studied was heat and its effects on hikers.

In retrospect,

perhaps the best tactic would have been to interview hikers when they
came to return their backcountry permits to the information station.
At the time, the researcher wanted to conduct the study without the
knowledge of local rangers so that their information-giving

behavior

would not be altered by the study situation.
High Uintas Primitive Area
In the High Uintas Primitive Area the interviewer conducted interviews with hikers met while hiking the popular trails
of Naturalist

in the vicinities

Basin, Mirror Lake, Grandaddy Lake, and Four Lakes Basin.

A few interviews were conducted at the trailhead with hikers who had
just come off the trail.
The interview process
Manyhikers were alone and posed no problems of selection.
a group was encountered on a trail,
from the group for an interview.
samples reflects

Where

the researcher selected one person
The preponderance of males in the

more on the composition of the mix of hikers than on

the sampling procedure, which the interviewer made random (by changing
the selection from the first
to the first

person encountered, to the second, back

... and so on as the interviews progressed).

At Lake Powell

the owners of boats (rather than guests) were interviewed because it was
thought the owner would knowmore about the boat and its contents and
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capabilities

than a guest would. Also, the locus of responsibility

was

perceived to lie more with the owner than with guests.
The interviews themselves began with an identification

by the

researcher of who he was, who he represented, and why the interview was
being conducted.

An assurance was made that the responses were fully

anonymous, and all respondents were told that the interview would be
recorded.

All who agreed to be interviewed also agreed that recording

it was acceptable.

Following the interview the respondents were thanked.
Response Rates

Most visitors

agreed to be i nterviewed, so the response rates for

each of the four study areas exceeded 90 percent.

At Lake Powell the

response rate was 91, 7 percent ; at Arches National Park, 96.3 percent;
at the High Uintas Primitive Area, 97. 9 percent ; and at Canyonlands
National Park, 100 percent.

For the combined total of 12 "no responses,"

two reasons for refusing t o be interviewed were given:

(1) Four

respondents refused on ideological grounds--claiming they did not believe
in surveys.

(2) The other eight respondents claimed they were in a

hurry to get home. The response rate was high enough that the visitors
who refused to be i nterviewed could have little

statistical

effect upon

the results.
The final sample sizes were:

(1) 98 at Glen Canyon National

Recreation Area, (2) 52 at Ar~hes National Park, (3) 45 at the High
Uintas Primitive Area, and (4) 23 at Canyonlands National Park.

The

sample for Canyonlands National Park proved too small for a thorough
analysis,

whereas the others proved fairly adequate.
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Data Analysis
After the data were collected they were coded into the categories
described in the discussions of the variables.

This reduction in the

number of categories was made because the measurements were relatively
crude and because the data could be presented in simpler, clearer tables.
The reduction of categories had to be made on the basis of the distribution

of people along the range of raw categories.

Ideally, it was

thought that where there were three new categories one-third of the
visitors

should be placed in each--and where there were two categories,

half of the visitors

should be placed in each.

possible because the original distributions
down that approximated the ideal.

This was not realistically

did not always allow a break-

The best alternative

ize the categories as much as possible.

was to try to equal-

The percentage of persons who

fell into each category can be found in the marginals of the tables in
the Results and Discussion section.
Virtually all of the variables to be measured were ordinal in nature.
That is, they could be divided into categories ranging from "low" to
"high," but the divisions could not be said to be equal.

For example,

the "preparations" variable is ordered in that someone can display a
11

low level of preparation or a "high" level of preparation.
11

It cannot

be said that the persons in the "high" category were twice as prepared as
persons in the low category, only that they were more prepared.
The theoretical

model generated a number of hypotheses about how

the variables were related to each other.
that visitors

It was said, for instance,

with high l~vels of experience will be significantly

likely to have high levels of preparation than visitors
of experience.

more

with low levels

To test this hypothesis, the two variables were correlated
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and the degree of correlation

measured. Then the significance of the corre-

lation was calculated to see what the probability was that the results could
have happened by chance.

Finally, a decision was made whether or not to

reject the null hypothesis that the results were obtained by chance alone.
A number of measures of rank-order correlation
(Blalock, 1972), but there were no clear-cut
them (Nie et. al.,
tially

were applicable

criteria

for choosing among

1975). Tau C, gamma,and Somers' Dxywere all poten-

suitable because they made some provision for the large numbers

of visitors

who fell into the same categories.

Each measure ranges from

-1.0 to +1.0, with positive values indicating a direct relationship
negative values indicating an inverse relationship.
require that relationships

All three measures

be either monotonic increasing or decreasing.

This assumption does not require linearity--only
increases,

and

that as one variable

the other constantly increases (or constantly decreases).

Since Tau C varies somewhatwith the number of rows and columns
contained in a table (Blalock, 1972), it was discarded . This left gamma
and Somers' Dxy' both of which offer some advantages.
share the same numerator, but have different

Both measures

denominators.

The formula

for gamma(Goodmanand Kruskal, 1954) is:

r=CC +- DD
where C = the number of concordant pairs
and D = the number of discordant pairs 4
4when there are two ordinal variables one can compare their orders.
For example, say all people in a sample are ranked according to the number
of park information sources they were exposed to, from none to five.
Then their scores on a second variable, "preparation for hazards," are
compared (as to their ranks) with the "information" variable. Whenthe two
scores are not ordered the same way (that is, a person with a high score
on information" has a low score on preparation
it is referred to as
a "discordant" pair (see Blalock, 1972, for a more complete explanation).
11

11

11

11

),

11
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As one can readily see, if the numbers of concordant and discordant pairs
are similar,

ganma's value approaches zero.

If, on the other hand, the

number of concordant pairs greatly out numbers the number of discordant
pairs, gammawill take on a large absolute value, indicating that a strong
relationship

exists.

Garmnahas the advantage that its interpretation

is

One simply compares the difference between the number

straightforward.

of concordant pairs minus the number of discordant pairs (the numerator)
with the sum of the concordant and discordant pairs (the denominator).
· has the advantage that it was spectfically designed for
Somers' Dxy
relationships where causality has been hypothesized (Somers, 1962). The
formula of Somers' Dxy is:
D

xy

=

C- D
C + D + Ty

where C = the number of concordant pairs
D

= the number of discordant pairs

Ty = the number of ties on the dependent variable y
The only difference between gammaand Somers' D, then, is the term added
to the denominator of Somers' D to correct for ties.

This extra term

means that Somers' D will generally have a lower absolute value than
gamma. Both garmnaand Somers' Dare included for each table.

This will

give a more extensive basis for comparison for other researchers to use.
To test the significance

of the correlations

between the variables,

a test was chosen which makes use of the numerator commonto Tau C, gamma,
Somers' Dxy' and several other measures of correlation.

Since the

numerator of these measures approaches zero if the numbers of concordant
and discordant pairs are nearly equal, the test for significance
make use of the probability

can

that the difference between the concordant
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and discordant pairs is significantly

different

from zero.

Whengamma

and Somers' Dare of large magnitude, it means that the numbers of concordant pairs and discordant pairs are very different

and that the null

hypothesis (that C - D = 0) can be rejected (Somers, 1962).
Somers (1962) additionally

commentedon the value of this test for

significance

in comparison with the Chi-square test:
Such a test is like the usual -X.2 test in that it is testing
the hypothesis of a statistically
independen~ population distribution. But ... it is more powerful than X against alternative
hypotheses of monotonic correlation.

As a check on the results obtained through the bivariate

correla-

tions, a regression analysis was run on the data for each study area.
Technically, the data are too coarse to warrant use of this technique
since they are of ordinal rather than interval

level.

However, Babbie

(1973) and Blalock (1972) advise that applying regression techniques to
ordinal level data--if

interpreted

yield useful additional
assessing causality,

with extreme caution--can sometimes

information.

Such techniques can assist

in

as well as in detecting spurious relationships.
Summary

In this section the operationalization
of collecting

the data, and a description

analyzed were discussed.

of the variables,

of how the data were to be

In the next section the results

will be presented and analyzed.

the methods

of the study
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RESULTS
ANDDISCUSSION
Visitors to the Study Areas
Demographic information
Since the interviews were designed to be brief and to the point,
little

extraneous information was obtained.

The interviewer did ask

respondents about their age, their education, and their place of residence so that some of the more important demographic characteristics
could be examined in relationship

to the other variables.

mation is summarized in Tables 8, 9, 10, and 11.

This infor-

The data are subject

to the previously mentioned ·1imitations imposed by the study design in
that the figures represent only the population which was sampled. Children
were not included .
Table 8 shows the educational level of the respondents.
visitors

to all four study areas were well educated.

consistent

The

This finding is

with the results of previous studies of national park visitors.

Table 9 shows that hikers in Arches, Canyonlands, and the High Uintas
tended to be younger than boat owners at Lake Powell--where there was a
fairly

even age distribution

through age 60.

The young average age of

hikers can be explained partly as a function of the popularity of hiking
and backpacking amonga generation of young people.
Table 10 shows that Arches and Canyonlands National Parks draw their
visitors
countries.

from throughout the United States, as well as from foreign
In contrast,

visitation

to the High Uintas tended to be a

regional and local phenomenon. A high percentage of those from the
Mountain Region came from communities along the Wasatch Front.
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Table 8.

Educational attainment of visitors
areas

Highest level
attained
Did not graduate
from high school

Arches
National
Park
3.9%

Canyonlands
National
Park
0 %

interviewed in the four study

Glen Canyon
National
Recreation
Area
4.3%

High Uintas
Primitive
Area
4.4%

High school diploma

15.7

9. l

26. l

13.3

Some college

25.5

13. 6

30.4

40.0

4-year college
degree

27.5

40.9

22.8

20.0

Masters or doctoral
degree

27.5

36.4

16. 3

22.2

100. 0
( 51)

100.0
(22)
( 1)

100.0
(92)
( 6)

100.0

No answer

Table 9.

( 1)

Age distribution

Age

of visitors

Arches
National
Park

(45)

interviewed in the four study areas

Canyonlands
National
Park

Glen Canyon
National
Recreation
Area

High Uintas
Primitive
Area

l O - 19a

11. 8%

20 - 29

45. 1

56.5

25.8

71. 1

30 - 39

19.6

13. 0

28.9

6.7

40 - 49

3.9

13. 0

22.7

11. 1

50 - 59

15.7

8.7

19.6

2.2

60 - 69

0

8.7

3. 1

70 - 79

3.9
100.0
( 51)

0
100.0
(23)

0
100.0
(97)

0 %

0 %

8.9%

0
0
100.0
(45)

( 1)
( 1)
No answer
aThe figures for this age group are misleading, since it includes only
people 17 or older. Children were not included in the samples.
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lable 10.

Region of residence of visitors interviewed at Arches National
Park, Canyonlands National Park, and High Uintas Primitive Area

Regiona

Arches
National
Park

~ew England

3.8%

High Uintas
Primitive
Area

Canyonlands
National
Park
4.3%

l'>'iddleAtlantic

17.3

8.7

East North Central

17.3

17.5

~est North Central

1. 9

0

0

South Atlantic

5.8

8.7

0

West South Central

7.7

0

0

25.0

39.2

82.2

9.6

17.5

15.6

11. 6

4.3
100.0
(22)

Moun
ta in
Pacific
Foreign Country

100.0
(46)

0

2.2

0

100.0
(45)

( 1)
( 6)
No answer
aRegions are defined as follows:
NewEngland--NewHampshire, Vermont, Maine, Massachusetts, Connecticut,
Rhode Island
Middle Atlantic--New York, Pennsylvania, NewJersey
East North Central--Wisconsin, Michigan, Ohio, Indiana, Illinois
West North Central--North Dakota, South Dakota, Minnesota, Nebraska,
Kansas, Missouri, Iowa
South Atlantic--Delaware, Maryland, West Virginia, Virginia, North
Carolina, South Carolina, Georgia, Alabama, Mississippi,
Kentucky, Tennessee, Florida, Washington DC
West South Central--Louisiana, Texas, Arkansas, Oklahoma
Mountain--Montana, Idaho, Wyoming,Colorado, Nevada, Arizona, NewMexico,
Utah
Pacific--California,
Oregon, Washington

As Tab1e 11 shows, Lake Powell draws its visitors
states.

Each marina seemed to draw from a different

Wahweapattracting

visitors

from the surrounding
watershed 11--with

11

mainly from Arizona, California,

and southern
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Table 11.

State of residence of visitors
National Recreation Area

interviewed at Glen Canyon

Bull frog Marina

State

WahweapMarina

Utah

51. 1%

Colorado

28.9

0

California

20.0

25.6

Arizona

0

53.4

NewMexico

0

4.7

Other

0

2.3

14.0%

100.0
(45)

100.0
(43)

No answer (10)

Utah; and Bullfrog attracting

visitors

from northern/central

Utah,

Colorado, and California.
Trip characteristics
Tables 12, 13, 14, 15, and 16 indicate the different
visitation

that accompanied the very different

available at the four study areas .
stayed a relatively

recreational

patterns of
experiences

Visitors to Arches National Park

short time and tended to be first-time

vacation from other parts of the country.

visitors

The interviewer informally

asked a number of respondents why they had decided to visit Arches.
response was interesting

because a surprising number of visitors

EdwardAbbey's book, Desert Solitaire:

on

The

named

A Season in the Wilderness, as

their main reason for coming to Arches National Park.
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Visitors to Lake Powell sought a different
experience.

kind of recreational

They tended to stay for a weekend--up to a week--and were

most often repeat visitors.

In fact, many visitors

came back to the lake

repeatedly during the season and through the years.
of the visitors

Perhaps 5 percent

claimed to have been there at least 50 times.

Hikers in the High Uintas took longer hikes and spent more days
hiking than did hikers in Canyonlands National Park.
in Canyonlands seemed to limit the length of hikes.

The lack of water
Canyonlands visitors

who stayed for several days tended to take repeated day hikes rather
than overnight hikes.

The sampling period was the hottest part of the

season, and one should not expect this pattern of visitation
the cooler spring and fall hiking seasons.

to hold in

In the High Uintas, the

majority of visitors

were weekenders rather than vacationers,

tended to be short.

This resulted in a high density of hikers near the

trailheads,

Table 12.

so the hikes

and a corresponding very low density deeper in the mountains.

Length of stay at Arches
National Park

Numberof
days

Percent of
visitors

Table 13.

Length of stay at Glen
Canyon National Recreation Area

Numberof
days

5.5%

1

35.3%

2

52.0

2 - 4

64.8

3

12. 7

5- 8

25.3

100.0
( 51)
( 1)

9+

4.4
100.0
( 91)

No answer

1

Percent of
visitors

No answer

( 7)
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Table 14.

Length of stay and number of miles hiked in Canyonlands
National Park

Length of stay

Length of hike

Numberof
days

Percent of
visitors

Numberof
miles

Percent of
visitors

2

45.0%

1- 5

21 .7%

3

30.0

6 - 10

43.5

4

10.0

11 - 15

30.5

5

10.0

16 - 20

0

6+

5.0
100. 0
(20)
( 3)

20+

4.3
100.0
(23)

No answer

Table 15.

Length of stay and number of miles hiked in the High Uintas
Primitive Area

Length of hike

Length of stay
Numberof
days
1

Percent of
visitors
4.4%

Numberof
miles
1 - 10

Percent of
visitors
9.9%

2 - 4

77 . 8

11 - 20

56.2

5 - 8

15. 6

21 - 30

20.5

9+

2.2

31 - 40

13. 1

41+

2.3
100.0
(44)

100.0
(45)
No answer

( 1)
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Table 16. Patterns of repeat visitation at Arches and Canyonlands
National Parks and Glen Canyon National Recreation Area
Arches
National
Park

Numberof
previous visits
to the park

Canyonlands
National
Park

Glen Canyon
National
Recreation
Area

74.0%

57.1 %

21. 1%

1 or more

26.0

42.9

78.9

100.0
(21)
( 2)

100.0
(95)

No answer

100.0
(50)
( 2)

0

( 3)

aThe distribution for Glen Canyonwas broken down further by the
original question, yielding the more precise results shown in the table
below.
Percent of
Numberof
visitors
previous vis its
20.8%
0
18.8
1 - 3
17.7
4 - 7
11. 5
8 - 15
16+
31.2
100.0
(96)

No answer

( 2)

Visitor Perceptions of Hazards
Identification

of hazards

Visitors to each study area were asked to name the hazards they
faced.

The responses were coded and the categorized results are shown

in Tables 17, 18, 19, and 20.
These tables indicate which hazards the sample groups of respondents
felt were most important.

If the order of these lists

the order shown by accident statistics,
hav~ a realistic

coincides with

one might conclude that visitors

assessment of the dangers found in each environment.
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If not, the discrepancies would indicate a need for special educational
efforts.

For example, at Arches National Park poisonous animals were
11

11

named as a hazard by 34.6 percent of the respondents--nearly
named "heat."

as many as

Yet "heat" is a more severe threat to the average hiker

than venomousanimals.

Apparently visitors

at Arches National Park with rattlesnakes
and other poisonous invertebrates)

associated the arid landscape
(although not with scorpions

even though the rattlesnake

popula-

tion is probably small and scattered.
One can also attempt to interpret
not visitor

the data in terms of whether or

awareness of hazards was adequate.

This is not an easy

question to answer. McCooland Haydock (1976) addressed this question
in their study of hikers in Zion National Park's Virgin River Narrows.
They said:
The statistics
reported do suggest, that in general terms, visitors
are aware of the potential flash flood hazard when entering the
Narrows. However, is the awareness at a relatively high level, or
is it low? Since similar comparative studies are unavailable it is
difficult to answer this question (p. 61).
The four comparative studies reported here used the same methodology
--but it is still

difficult

to answer the question of awareness.

does it mean when 47.6 percent of the visitors

What

say there is a heat hazard?

Certainly one cannot deduce that the remaining 52.4 percent do not believe
there is a heat hazard.
The problem seems to be with the methodology. The open-ended question asking visitors
barreled question.

which hazards they faced was actually a doubleIt asked which hazards were present, but it also

included an unstated "weighing of risk" by the visitor
data somewhat difficult

which makes the

to interpret . Visitors at Arches National Park

may realize that heat is a hazard there, but one which they have virtually
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eliminated by wearing a hat, taking salt tablets,
water.

and drinking plenty of

Whenthey did not name heat as a hazard, the researcher could not

know if they (1) did not realize there was a hazard, or (2) realized
there was a hazard but took steps to reduce the risk to the point where
heat was no longer a hazard.
interpreting

the

11

perception

This problem should be kept in mind in
11

data.

Table 17. Hazards named by day hikers in Arches National Park

Hazard
Heat
Tripping, falling,

Percent of hikersa
naming that hazard
44.2%

and related injuries

38. 5

Poisonous animals

34.6

Lack of water

32.7

Getting lost

17.3

Special personal medical problems

9.6

Flash floods

3.8

Sunburn

l. 9

52
aHikers could name as many hazards as they wished. Therefore, the
total adds to more than 100 percent.
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Table 18.

Hazards named by hikers in Canyonlands National Park

Hazard

Percent of hikers
naming that hazard

Lack of water

66.7%

Heat

47.6

Tripping, falling,

and related injuries

47.6

Poisonous animals

23.8

Getting lost

14.3

Sunburn

9.5

Fl ash floods

4.8

No answer (2)

(21)

Table 19.

Hazards named by boaters at Glen Canyon National Recreation Area

Hazard

Percent of boaters
naming that hazard

Submergedrocks

67.7%

Storms

51.0

Other people (including alcohol-related

problems) 45.8

Driftwood

15. 6

Fa11i ng rocks

10.4

Getting lost

8.3

Running out of gas

6.2

Poisonous animals

4.2

Swamping

3. 1

Colliding with cliffs

2. 1

Drowning
No answer (2)

1.0
(96)
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Table 20.

Hazards named by hikers in the High Uintas Primitive Area
Percent of hikers
naming that hazard

Hazard
Tripping, falling,

and related injuries

51.2%

Cold or bad weather/hypothermia

46.5

11

Not using colTITion
sense 11 (and similar
answers)

20.9

Getting lost

18.6

Exhaustion

16.3

Blisters/sore

feet

11. 6

Drinking bad water

11. 6

Lightning

7.0

Tree falling on hikers

4. 7

No answer (2)

(43)

Visitor Preparations for Hazards
From an agency's point of view, visitors'

perceptions of a hazard

are far less important than taking precautions to reduce the risk
associated with the hazard.

Unfortunately, efforts

made to assess how prepared visitors

have seldom been

are when they go hiking or boating.

The results of the Arches National Park, Canyonlands National Park,
and Glen Canyon National Recreation Area studies of visitor preparations
are shown in Tables 21, 22, and 23. 5 Most visitors, of course, took
more than one precaution.

For each park there was a di stri buti on of

5The High Uintas Primitive Area sample was not tabulated here because
the nature of the data was such that only a few people took each of the
many possible precautions.
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visitors

according to the number of precautions they took.

distributions,

with the percentage of visitors

falling

These

into each

"preparedness" category, are shown in Table 24.
The first

reaction to these tables might be that the different

cannot be compared, or even measured against,
preparedness.

This reaction,

areas

some absolute measure of

however, would be mistaken.

As noted in

the previous discussion of the construction of the "preparedness"
variable,

these lists

of precautions do not (and could not) reflect

ultimate measure of preparedness.
of preparedness.

As indicators,

They can only be construed as indicators
however, they are very practical

each measure was taken from literature
Service.

some

since

published by the National Park

Therefore, we have a measure of what people actually did, as

compared to what the park administration

thought they should do.

Visitor preparations at Arches and Canyonlands National Parks can
be directly

compared, since the desert environments and the recormnended

precautions in the two parks are so similar . At Canyonlands National
Park 95.7 percent of the visitors

carried water, while only 57.7 percent

did at Arches National Park--a differential

of 38 percentage points.

Twoother precautions, wearing a hat and wearing hiking boots, show even
greater differentials

between the two parks.

result from differences

in the perceived hazardousness of the two parks,

a perception which is certainly

reinforced by the differences

information disseminated at the two parks.
result from differences

later in this section.

in hazard

The differences may also

in the types of visitors

the length of time people spent on the trail.
these relationships

These great differences may

at the parks or from
More will be said about
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Table 21.

Precautions taken by day hikers in Arches National Park
Percent of hikers
taking that precaution

Precaution
Carried water

57.7%

Wore hiking boots

48.1

Hiked before or after the hottest part of the day
(before 11:00 am; after 4:30 pm)

38.5

Wore a hat

36.5
52

At Canyonlands National Park most hikers carried water, wore a hat,
and wore hiking boots.
backcountry permit.

A smaller percentage (69.6 percent) obtained a

And, a very small percentage (21 .7 percent) carried

the recommendedgallon of water per day. Whyso few? One possibility
is that hikers came to the park with the capacity to carry a certain
amount of water, two quarts

for example; once they reached the park

and learned that a gallon a day was recommendedthey had no way to
increase their capacity.

So, they tried to get by with less.

This

behavior, of course, probably occurs in each of the study areas since
many of the precautions are best taken prior to coming to a park.
Another possible explanation for the small percentage of hikers who took
the recommendedgallon of water was also suggested by the interviews.
Somevisitors
cautious--that

felt that to take a gallon of water was to be overly
it was not really necessary.

At Glen Canyon National Recreation Area a high percentage of visitors
took each of the precautions.

This result may reflect

the pattern of
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Table 22.

Precautions taken by hikers in Canyonlands National Park
Percent of hikers
taking that precaution

Precaution
Carried water

95.7%

Wore hiking boots

91. 3

Wore a hat

82.6

Got a backcountry permit

69.6

Hiked with companions

56.6

Carried the recommendedgallon of water per day

21. 7

23

visitation.

Visitors

return repeatedly and probably expect a fairly

similar set of experiences on each trip.

This repetition

may make

obvious which precautions might be most useful.
The distributions

of the number of precautions taken by visitors

are seen in Table 24.

At Arches National Park and the High Uintas

Primitive Area the distributions

approach normality, while at Canyonlands

National Park and Glen Canyon National Recreation Area they are skewed
toward the top ends of the scales.
are unclear, but they may result

The reasons for these differences
from differences

in the construction

of the scales.
It is important to note that some people in each study area were
grossly unprepared.

In a few cases, the interviewer felt a responsibility

to explain the park hazards to the apparent novices, after the interview
was completed.

Part of this study's task was to identify who these

unprepared people were so that future park information efforts
focused on specific

target populations.

might be
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Table 23.

Precautions taken by boaters in Glen Canyon National Recreation
Area
Percent of boaters
taking that precaution

Precaution
Carried maps

91.8%

Took food

87.8

Told friends or relatives

when to expect them back

83.7

Took warmclothing

81.6

Left a description of the boat with friends or
relatives

80.6

Carried signal flares

61. 2
98

Table 24. Total number of precautions (from the aforementioned lists)
taken by recreationists
in the four study areas

Numberof
precautions
taken
0

Percentage of visitors taking each
number of ~recautions
Glen Canyon
Arches
Canyonlands
National
National
National
Recreation
Park
Park
Area
5.8%

High Uintas
Primitive
Area

0 %

0 %

0

%

1

25.0

0

3. 1

0

2

25.0

13.0

5. 1

4.4

3

30.8

4.3

5. 1

2.2

4

11. 5

30.5

9.2

8.9

5

1. 9

34.5

22.4

15.6

17. 4

25.5

31. 1

29.6

17.9

100.0
(98)

20.0
100.0
(45)

6

7
8+
100.0
(52)

100.0
(23)
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Sources of Infonnation Used by Park Visitors
During each interview visitors
mation about hazards in the park.

were asked where they received inforThe results of this open-ended, free

response question are shown in Tables 25, 26, and 27.
percentage of visitors

listing

In each table the

each information source is given.

As one can see, the National Park Service attempted to inform
visitors

about hazards . At Canyonlands National Park, for example,

visitors

listed nine different

information sources ranging from brochures

to signs to verbal warnings by rangers.
also named nine

11

Visitors to Arches National Park

in-park 11 information sources; while visitors

to Lake

Powell listed five.
The following sections will briefly describe the information sources
in each park that attempted to communicatehazard information to visitors.
The responses of visitors
relative

effectiveness

to these sources and a brief analysis of their

will also be discussed .

Arches National Park
Visitors to Arches National Park usually encountered the wild desert
only on short hikes (up to five miles round trip) from their automobiles.
From the researcher's
park hikers:

observations two general patterns were followed by

(1) Someentered the park, visited the visitor

drove to a trailhead

center, then

and took a short hike; (2) Others passed the visitor

center (often because it was closed), drove directly

to the campground

at the end of the road; then worked their way back toward the entrance
the next day.

In either case, the potential exposure to hazard informa-

tion was similar,

since the visitor

ings about hazards.

center contained virtually

no warn-

The general park infor~ation pamphlet and auto tour
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pamphlet were available to all visitors,
about desert hazards.
trails

could potentially

trail

and both contained brief warnings

Hikers on the Delicate Arch and Landscape Arch
be exposed to at least one warning sign, but a

pamphlet containing hazard warnings was found only along the

Landscape Arch trail.

In other cases, visitors

campfire programs, or bulletin

were exposed to rangers,

boards that discussed hazards; but such

sources were only able to reach a small proportion

of the visitors.

The two sources named most frequently by visitors

were the general

park information pamphlet and the sign at the base of the trail
people about the "hazardous terrain"
under control.

and the necessity to keep children

Although 51.9 percent of the visitors

value was questioned by several .
base of the trail,

warning

saw this sign, its

One hiker said, "I saw the sign at the

but it didn't specify what was hazardous.

11

Another

commented, "Wesaw the sign, but it didn't say anything particular.

11

A third hiker suggested, "It should have said, ' Take Water,' but it
didn't,

so we almost didn't bring any."

As Table 25 shows, most of the

other in-park information sources were ineffective

in reaching large

numbers of visitors .
For visitors

on a vacation in this part of the West, there appeared

to be a reinforcement effect of similar warnings received in nearby
parks.

Other national parks were namedas sources of information by

15.4 percent of the visitors,
solicited

even though that information was not

through a direct question.

It should be noted that a sign at the base of the Delicate Arch
trail

warning that the trail

was moderately strenuous" and to "take
11

water" was named by only 3.8 percent of the visitors.
believes poor placement of the sign in relation

The researcher

to the movementof
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Table 25.

Hazard information sources listed by day hikers in Arches
National Park
Percent of hikers
listing that source

Information source
"Hazardous Terrain" sign

51.9%

Arches National Park pamphlet

51. 9

Warnings from outside readings or from friends

21. 2

Information from other national parks visited recently

15.4

Trail guide or sign found at beginning of Double-0 and
Landscape Arch Trail

11.5

Auto tour guide booklet

5.8

Visitor center

5.8

Fiberglass sign at beginning of Del icate Arch Trail
(saying trail was "moderately strenuous'')

3.8

Ranger

3.8

Campfire program

3.8

Campgroundbulletin

board

1.9
52

people from the parking lot to the trail
sign entirely.

caused most visitors

to miss the

It is important that sign placement be carefully considered

both before and after installation

to ensure that the intended message

is seen.
Canyonlands National Park (Needles District)
In Canyonlands National Park's Needles District
trails

were considered hazardous enough that visitors

obtain a backcountry permit before hiking.

the backcountry
were required to

In obtaining the permit
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visitors

had to state where they planned to hike and when the Park Service

could expect them to return.

If they failed to return within a reasonable

amount of time, a search would presumably be organized.
Whenvisitors

came to obtain a permit they were handed two pamphlets

describing the Needles District,
hazards.

both of which gave information about

One of the pamphlets was also rubber-stamped with a red ink

message about hazards.

In addition,

ranger offered a good potential

the face-to-face

contact with the

source of hazard information.

Bulletin

boards in the campgrounds and outside the information station also gave
warnings about hazards.
The hazard warnings in both pamphlets were read by over 50 percent
of the visitors;

one by almost two-thirds of the hikers interviewed.

Rangers were named by almost half of the visitors

as sources of hazard

information, and several praised the rangers' efforts

at communicating

this information.
While hiking in the backcountry the researcher encountered rangers
on two occasions.

Each time the ranger asked:

"Howmuch water do you

have?" and "Where are you going?" This questioning would seem to be an
effective

means of reinforcing visitors'

of the terrain.
warned by rangers.

impressions of the hazardousness

It should be noted that some hikers said they were not
One hiker in particular

thought the heat hazard

warranted more thorough warnings:
. . . I know that a lot of people aren't prepared for this thing ...
in other words, this is a dangerous park in mid-summer. I think
that fact should be made a little more clear, especially to those
who aren't used to the desert in summertime.
Twoother in-park sources of hazard information were also relatively
important.

The bulletin

boards were read by 26.3 percent of the visitors,

while 21. 1 percent named the rubber-stamped warnings on the brochures.
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Table 26.

Hazard information sources listed
hikers

by Canyonlands National Park

Percent of hikers
listing that source

Information source
Pamphlet:

"Hiking Trails

63.2%

in the Needles District"

Canyonlands National Park pamphlet

52.6

Ranger

47.4

Bulletin boards

26.3

Rubber-stamped warning on brochures

21. 1

Outside readings about Canyonlands and the desert

21. 1

Pamphlet:

10. 5

"Danger in the National Park System"

Campfire program

5.3

Friends

5.3

Sign warning about quicksand

5.3

4-wheel drive information sheet

5.3

Information from other parks visited
No answer (4)

The latter

figure is especially

5.3

recently

interesting.

( 19)

The fact that the Park Service

felt strongly enough about the hazards to stamp a separate warning on each
brochure seemed to make an impact upon visitors.

It seems plausible

that

this technique would make a stronger impression on visitors

than a standard

printed warning; and it should be tried in other situations

where communi-

cations need to take on an aura of urgency.
Other warnings at Canyonlands were less important:

signs, campfire

programs, and a general National Park Service pamphlet called "Danger in
the National Park System" were named as sources by only a few visitors.
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Glen Canyon National Recreation Area
At Lake Powell there was only a limited effort
to corrmunicate hazard information to visitors.

by the Park Service

Signs located prominently

along the boat ramps at both Wahweapand Bullfrog warned visitors
driftwood, falling

rocks, and submerged rocks, but these signs were the

only source of information that could potentially
boaters.

reach most of the

There were a variety of pamphlets available

about hazards, but the availability

That might seem

were observed to stop there.

Bullfrog the pamphlets were available
locations

by poor

At Wahweap,they were

at the entrance to the ranger station.

a logical place, but few visitors

that gave warnings

of these was restricted

placement of the racks containing the pamphlets.
observed~

about

At

on several docks, but at these

a large percentage of visitors

would never pass the racks.

Rangers, chalkboards containing weather information, storm warning
flags,

boating safety pamphlets published by the state,

and occasional

slide shows may also serve as hazard information sources; but none of
these were seen by large numbers of visitors.
As Table 27 indicates,

the National Park Service did a relatively

poor job of trying to communicate hazard information to visitors.
Pamphlets were the source seen by the most people, with 28.6 percent of
the boaters saying they saw hazard warnings in these printed materials.
The only other important information sources controlled

by the Park

Service were the signs on the boat ramps, which were seen by 21.4 percent
of the boaters.
Governmental agencies were not the only sources of hazard information on Lake Powell.
the hazards.

Privately

produced maps of the lake also described

Approximately 26 percent of the visitors

said they read
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Table 27.

Hazard information sources listed
National Recreation Area

by boaters at Glen Canyon

Percent of boaters
listing that source

Information source
Pamphlets distributed

by the National Park Service

Information on privately

published maps of the lake

28.6%
26.5

Signs located on the boat ramps warning of driftwood,
falling rocks, and subwerged rocks

21.4

Friends

13 . 2

Boating safety pamphlets published by the state

7. 1

Rangers/Coast Guard Officers

6. 1

Chalkboards

4. 1

Slide show

1.0
98

hazard warnings on these maps. Since virtually

all boaters on Lake

Powell carry maps of the lake (91.8 percent of those interviewed in this
study), there would seem to be a great potential

for the National Park

Service to cooperate with the publishers of the maps in seeing that
effective

hazard information is included.

Maps were the one printed

information source likely to be seen by most visitors

to the lake.

High Uintas Primitive Area
The High Uintas Primitive Area provided a contrast with the three
National Park study areas.

In the High Uintas no hazard information was

provided by the U.S. Forest Service.

Whatever awareness or knowledge

hikers possessed concerning potential

hazards had to come from sources
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Table 28.

Hazard infonnation sources (concerning the hypothermia hazard)
listed by hikers in the High Uintas Primitive Area
Percent of hikers
listing that source

Infonnation source
Magazine articles

34.9%

Newspaper articles

23.3

Physiology or first

aid courses

18.6

Movie

16.3

Backpacking or survival course

16.3

Club/organization lecture or clinic

14.0

Other people

11 .6

Pamphlets produced by hiking equipment manufacturers

9.3

Books

9.3

Television programs

4.7

Radio programs

2.3

Government pamphlets
No answer (2)

2.3
(43)

such as those listed in Table 28.

These information sources informed the

hikers about hypothermia, rather than about hazards of the mountains in
general.

As one can see, these sources were eclectic,

and quite different

in nature from National Park Service sources.
Tests of the Hypotheses
In the theoretical
to be tested.

model nine hypotheses were advanced which remain

On the following pages each hypothesis will be tested in

turn (for each of the four study areas).

Following each test,

a decision
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will be made whether or not the null hypothesis can be rejected.

Finally,

the reasons for the outcome ~f each test will be discussed.
H : Visitors exposed to high levels
of information will exhibit a significantly
higher perception of hazards than visitors
exposed to low levels of infonnation
The hypothesis was that visitors

exposed to more sources of park

information would be able to name more hazards than visitors
little

or no park information.

31, proved variable.

The results,

exposed to .

given in Tables 29, 30, and

At Canyonlands National Park and Glen Canyon

National Recreation Area there was no significant
groups exposed to different

difference between

levels of infonnation,

so the null hypothesis

could not be rejected .
At Arches National Park there was a significant

difference and a

moderately strong gamma,thus supporting the research hypothesis.

This

proved to be the only measurable positive effect of exposure to park
information upon either hazard perception or preparation at any of the
three National Park Service study areas .
A further test of the effects of information on perception involved
specific mention of the heat hazard by the visitor.
report these results

Tables 32 and 33

for Arches and Canyonlands National Parks.

table reveals a significant

relationship

Neither

between information and perception.

The information sources for the High Uintas Primitive Area hikers
were, as mentioned earlier,

off-site

sources different

those encountered by national park visitors.
was tested,

in nature from

Whenthe first

hypothesis

the results were supportive of the research hypothesis.

fact, the large gammafor this relationship

In

(which is reported in Table 34)

indicates that exposure to information had a strong effect upon perception
of the hypothermia hazard.
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Table 29.

The effects of park infonnation upon visitor perception of the
range of hazards at Canyonlands National Park
Exposure to
Park Information
Low
High
25.0%

20.0%

21. 1%

Medium

25. 0

20.0

21.1

High

50.0

60.0

57.8

Low

~

Q)

.c "O

+->s..
,a
N

40

,a

:c

~4•,-

0

+'
a.

Q)

Q)

C')

u

C:

s..
ta
<l) a::

0..

I

100. 0
( 4)

;,

100.0
100.0
( 19)
( 15)
No Answer ( 4)

Gamma = +.16
Somers' D = +.10
N.S.

Table 30.

The effects of park information upon visitor perception of the
range of hazards at Glen Canyon National Recreation Area_
Exposure to
Park Information
Low
High
Q)

~

5f
40

Low

16. 7%

20.7%

19. 1%

53.4

52. 1

25.9

28.7

"'
,a
N

:c
C:
-~~

Medium 50.0

+->
0.

<l)

<l)
C')

u C:
s..
"'
a, a::

0..

High

33. 3
100. 0
(36)

Gamma = -. 15
Somers' D = -.09

N.S.

100.0
100.0
(94)
(58)
No Answer ( 4)
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Table 31. The effects of park information upon visitor
range of hazards at Arches National Park

perception of the

Exposure to
Park Information
Low.
High
Vl

Q)

Low

56.0%

30.8%

43.1%

Medium

32.0

34.6

33.3

High

12.0

34.6

23.5

.s::.-c,

s..

+'

10

c+-N
0

10

:::z::

s:::
oc+-

. ,..

0

+'

C. Q)
Q) 01

us:::
s.. 10
Q)~

a..

100.0
(25)

100.0
100.0
( 51)
(26)
No Answer ( 1 )

Gamma = +.48
Somers' D = +.32
Significant

Table 32. The effects of park information upon perception of the heat
hazard at Arches National Park
Exposure to
Park Information
Low
High
-0

<+- s..
0

10
N

s:::10
O:::Z::
.,..

Low

62.5%

51. 9%

56.9%

37.5

48. l

43. 1

.µ .µ
C. <ti
Q)

Q)

Q)

Q)

u:::z::
s..

High

a.. .c:
.µ

100.0
(24)
II

Gamma
Somers' D
N.S.

=

+.21

=

+. 11

100.0
100.0
(27)
(51)
No Answer ( 1)
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Table 33. The effects of park information upon perception of the heat
hazard at Canyvnlands National Park
Exposure to
Park Information
High
Low
4-

"O

s..

Oltl

N
C: ltl

Low

25.0%

60.0%

52.6%

75.0

40.0

47.4

o:i:

.,...
+-' +-'
0.

ltl

Q)

Q)

u:i:

s..
Q)

0..

High

Q)

.c.
+-'

100.0
(4)

100.0
100.0
( 19)
( 15)
No Answer ( 4)

Gamma = -.64
Somers' D = -.35
N.S.

Table 34.

The relationship between exposure to information about
hypothermia and perception of the hypothermia hazard in
the High Uintas Primitive Area.
Exposure to Information
Low
Medium
High

Q)

"O

.c s..
+-' ltl

40.0 %

Low

0.0 %

0.0%

4.7%

N

4- ltl
o:i:
C: ltl

o·,-

.,... E
+-'
0.

Medium

60. 0

16.7

10.0

18.6

High

0.0

83.3

90.0

76.7

100.0

100.0

( 5)

( 18)

s..
Q)

Q)

.c

s..

0
0.

(.) +-'
Q)

0..

>,

:i:

Gamma
Somers' D
Significant

=
=

+.77
+.36

100.0
100.0
(20)
(43)
No Answer ( 2)
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The results obtained in this section will be explored at length
following the test of the second hypothesis, since the relationships
are similar in nature.
Visitors exposed to high levels
of information will exhibit a significantly
higher level of preparation for the hazards
they face than visitors exposed to low levels
of information

!i_:

To test the hypothesis, correlations

were run between "information"

and "preparation" for each of the three National Park Service study areas.
The results

are shown in Tables 35, 36, and 37.

In no case do the results

support the research hypothesis.

in the Arches and Canyonlands6 studies,
visitors

In fact,

there was a negative correlation;

exposed to high levels of park information were less likely to

take precautions than visitors
Lake Powell, no significant

exposed to low levels of information.

At

difference was found between levels of exposure

to information.
Since these negative results

did not make sense superficially,

was necessary to try to determine why they occurred.
other factors masked the true relationship,
possibility

was experience.

precautions than inexperienced visitors.

It was likely that

of which the first

Experienced visitors

it

logical

tended to take more

If they also ignored information

sources (because they already had a higher level of information based
upon past experiences),
The relationship
this time controlling

then experience could account for the results.
between information and preparation was re-run;
for "experience."

Several measures of experience

were used as controls for both Arches and Canyonlands samples.

The first

6rt should be noted that the sample for Canyonlands National Park
was too small to draw general conclusions from.
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Table 35.

The effects of park information on visitor
National Park

preparedness at Arches

Exposure to
Park Information
Low
High
(/)

C:
0
.,...

.µ

Low

24.0%

46.2%

35.3%

52.0

34.6

43. 1

24.0

19. 2

21.6

(/)
-0

,0

s... s...

tO tO

g-~Medium

s...::c
a..
s...
s... 0
0 4.µ

.,...
(/)
.,...
>

High

100.0
(25)

Gamma =
SomersI D =
N.S.

Table 36.

100.0
100.0
(51)
(26)
No Answer ( 1)

- . 31
- • 16

The effects of park information on visitor
Canyonlands National Park

preparedness at

Exposure to
Park Information
Low
High
(/)

Low

C:
0
.,...

.µ

V)

,0

-0

9. 1%

25.0%

15.8%

s... s...
tO tO

o.
N Medium
(l) tO
s...::c
a..
s...
s... 0

18.2

62.5

36.8

High

72.7

12.5

47.4

100.0

100.0

( 11)

(8)

100.0
( 19)

04.µ

.,...
(/)
.,...
>

No Answer
Gamma
Somers' D
Significant

=

=

-.76
-.46

( 4)
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Table 37.

The effects of park information on visitor
Glen Canyon National Recreation Area

preparedness at

Exposure to
Park Information
High
Low
(/)

24.3%

23.7%

24.0%

Medium

29.7

28.8

29.2

High

45. 9

47.5

46.9

C:

Low

0

,,.µ

(/)

n:s-c:,
s.. s..
n:sn:s
Q. N
<IJ n:s
s.. :r:

0..

SS- 0

04-

.µ
.,-

(/)

,,-

>

100.0
100.0
(96)
(59)
No Answer ( 2)

100.0
(37)

Gamma = +.02
Somers D = +. 01
N.S.
1

was previous visitation
visitors
visitors,

to the parks.

It could be argued that first-time

will be more likely to use information sources than repeat
and yet less likely to take precautions.

The results

from both parks show that experienced and inexperienced

visitors displayed essentiallythe
and "information."
relationship.

same relationship

Previous visitation

These results

between "preparation"

then, could not explain the

are shown in an abbreviated form in Table 38.

Several other control variables were tested to see if they could
account for the relationship.

Of these, only controlling

for "attitudes

toward wilderness" was able to account for a large part of the relationship between "information" and "preparation."
found in Table 38.

These results

are also
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Tab1e 38.

The relationship between "preparation"
controlling for other variables

Control variable

Park

and information" when
II

Zero-ordera
garmna

First-order
partial gamma

Previous visitation

Arches
Canyonlands

-.36
-.76

-.38
-.88

Backpacking
experience

Arches
Canyonlands

-.36
-.76

-.37
-.80

Previously held information about hazards

Arches

-.27

-.26

Perception of hazards

Arches

- . 31

-.36

Attitudes toward
wilderness

Arches

-.24

- . 13

aThe value of the zero-order gammadiffers somewhat between control
variables because of the differing effects of missing observations
"contributed" by each control variable.
The zero-order gammais a measure of the relationship between the
two variables without controlling for other variables.
The first-order
partial gammais a measure of the relationships when a control variable
is introduced. Whenthe first-order partial gammais substantially lower
in magnitude (regardless of sign) than the zero-order gamma, it means the
original relationship can be partly explained in terms of the effects of
the control variable.
If, on the other hand, the two measures are
approximately equal (or if the partial gammaexceeds the zero-order gamma),
then the control variable does not significantly affect the relationship,
except perhaps, to accentuate it .

The effects

of information are more complex, of course, than this

study took into account.

The "power" of information to influence people

is probably far more important than the number of messages to which they
are exposed.

Unfortunately,

tion" to measure accurately.

it is a more difficult

The researcher's

from the interviews provide a substitute,
the limitations

of subjective

observations.

dimension of "informa-

subjective

impressions

if one is willing to accept
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In the National Parks messages about hazards are almost without
exception tersely-worded phrases or sentences buried in brochures or
displayed on signs.

The "power" of these information sources is probably

low; they do not appear to evoke strong images of hazardous situations
in most visitors'

minds.

Indeed, not one respondent (at any of the

three National Park study areas) related a powerful "hazard story" to
the interviewer originating

from Park Service information sources.

Several people, when informally evaluating the hazard message they had
seen,commented that the messages probably did not achieve their intended
purpose.

One respondent in Arches National Park commented:

The fact that I have been here two days, hiked the trails, went to
the visitor center, saw the campfire program ... and the fact that
I am not aware of what causes heat exhaustion is a shortcoming of
their program.
In contrast,

the High Uintas interviews revealed that hikers had

heard about hypothermia from a complex array of varied, interesting,
powerful, and entertaining
articles,

information sources.

films, and newspaper articles

a story-telling

These included magazine

that told about hypothermia in

mode. A surprising number of visitors

highly descriptive

told the researcher

stories about hypothermia that they had read in

Backpacker, Reader's Digest, and Outdoor Life.

Several others related

the "plots" of powerful films they had seen (such as The Mountains Don't
Care).
The results of the test of the second hypothesis for the High Uintas
Primitive Area are shown in Table 39.
significant

With a moderately strong and

gammaof +.47, the research hypothesis that exposure to

information increases preparatory behavior is supported.

Thus exposure

to information previous to coming to the High Uintas Primitive Area
increased both hiker perception of the hypothermia hazard and the level
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Table 39.

The relationship between exposure to information about hypothermia and preparations taken to avoid hypothermia in the High
Uintas Primitive Area
Exposure to Information
Low
Medium
High

C
0
·~
.µ

Low

60.0%

33.3%

20.0%

31.0

Medium

20.0

44.5

25.0

33.3

High

20.0

22.2

55.0

35.7

100.0

100.0

(5)

( 18)

n:,

s..
n:,
0.

a.,

s..

0..

<+0

,a.,

>
a.,

_J

Gamma
Somers' D
Significant

= +.47
=

+.33

of preparations

hikers took for hypothermia.

marked contrast

to the insignificant

on-site

100.0
100. 0
(20)
(43)
No Answer ( 2)

effects

These effects

were in

of the National Park Service's

information sources

Clearly,

the information garnered by people from the popular media

had a more powerful influence than dry, one-sentence warnings on the
back of a brochure.
effort
effort,

Of course, for the Park Service to make a similar

(to that of the popular media) would require a great deal of
cost, and re-orientation.

is justified

is a question of policy.

and natural hazards are potentially
and ones that could be critically
backgrounds.

Whether or not such a course of action
Certainly the stories
interesting

interpretive

important to visitors

of people
subjects--

with urban

81

Other possible reasons for the insignificant
Service's

information sources were suggested previously.

(1) Some sources were difficult
location.

effects

for visitors

of the Park
To reiterate:

to find because of a poor

(2) Somesources were too general (such as the sign at Arches

National Park) to be of much use.
The effects

of previous knowledge of a hazard

Although the original

set of hypotheses did not make a provision

for knowledge about a hazard, it was felt that in the cases of heat
exhaustion and hypothermia such knowledge could have a significant
impact upon visitor

behavior.

Visitors came to Arches National Park

with varying degrees of knowledge about heat exhaustion.
was measured by asking visitors

This knowledge

to name the symptomsof these illnesses

and what they would do to treat someone who became sick.
Table 40 shows that visitors

to Arches National Park with higher

levels of knowledge of the heat hazard were significantly
to have named the heat hazard than visitors
knowledge. In addition,

more likely

with a lower level of

the more knowledgeable hikers were significantly

more likely to take preparations

for the heat, as Table 41 illustrates.

Knowledgeof the hazard, then, had a powerful positive effect upon both
perception and preparation.
Interestingly,

the National Park Service provided no detailed

information about the symptomsof and first
other heat hazards.

The results

might have a more positive

aid for heat exhaustion and

suggest that this type of information

impact upon hiker preparedness in the desert

parks than does the current system of warnings.
For the High Uintas Primitive Area the effectiveness
sources was measured by testing

each hiker's

of information

knowledge of the symptoms
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Table 40.

Knowledgeof the heat hazard and its effects upon perception of
the heat hazard in Arches National Park
Knowledgeof
Heat Hazard
High
Low

QJ

..c
.µ

'O

~~

o

ro

Low

53. 1%

16.7%

40.0%

46.9

83.3

60.0

N

c: ro

0 :c
.,...

+->

.µ

o. ro
QJ QJ
u :c

High

~

QJ

c...

100.0
(32)

Gamma
Somers' D
Significant

Table 41.

100.0
100.0
( 18)
(50)
No Answer ( 2)

= +.70
= +.36

Knowledgeof the heat hazard and its effects upon hiker
preparation in Arches National Park
Knowledgeof
Heat Hazard
Low
High
C:

0
.,...

.µ

Low

50.0%

11.1 %

36.0%

Medium

34.4

61. l

44.0

High

15.6

27.8

20.0

ro
~

ro
C.
QJ
~

c...
~

0
,-QJ

>

QJ
_J

100.0
(32)
Gamma
Somers' D
Signific~nt

=
=

+.56
+.39

100.0
100.0
(18)
(50)
No Answer ( 2)
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of and first

aid for hypothermia.

these two variables

The results

is contained in Table 42.

of a correlation

between

This strong correlation

with a gammaof +.48 indicated that knowledge of hypothermia is closely
related to the number of information sources to which a visitor
exposed.

had been

The sources apparently reinforced each other, enhancing the

person's cognitive understanding

of how to avoid and treat

hypothermia.

The main value in Table 42, however, is in its demonstration of the
validity

of the "information" scale.

exposed to sources of information,

It shows that when visitors

were

learning occurred.

The relationship between the demonstrated knowledge of
hypothermia and the number of information sources a. person
had been exposed to for High Uintas Primitive Area hikers

Table 42.

Sources of Information
Low
Medium
High
(No Sources) (1 Source) (2-6 Sources)
.µ

::,

~

o·.-

.o E
ct: s..

100.0%

Low

44.4%

5.0%

32.6%

QJ

QJ

.c

c:n+J
-0 0
QJ 0.

,-

>,

3:::C
0

High

0

55.6

95.0

67.4

100.0

100.0

100.0

100.0

( 5)

( 18)

(20)

(43)

C:

:,,:'.

Garrrna
Somers' D
Significant

=

=

+.48
+.46

No Answer ( 2)
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Visitors with a high level of previous
e~perience will be exposed to significantly
more park information than visitors with a
low level of previous experience

.!:!.:

Tables 43, 44, 45, and 46 show the relationships

between previous

experience and exposure to in-park warnings about hazards.
were different

for each of the three parks.

The results

The High Uintas Primitive

Area sample is not represented here, of course, because there was no
on-site

information available.

At Arches National Park repeat visitors
noticed hazard warnings than first-time
significant.
correlate

were less likely to have

visitors.

is counter to what was hypothesized.
with the idea that people visiting

This result,

although

However, it does

a park for the first

will tend to seek information; and that repeat visitors

time

have already

obtained the information they need and are less likely to see information
sources than they were on earlier
reinforced

by comments visitors

for example, said:

These statistical

made during the interviews.

findings are
One respondent,

"Of course, I had been here before, so really

thought about hazards.
pay attention

trips.

11

Another remarked:

to the things they give you."

11

I never

I come in a 1ot and I don't

Commentsof this type were

recorded less frequently at the other park study sites.
A second measure of experience showed the same kind of relationship.
People with a 11high 11 level of backpacking experience were less likely to
have seen the park's hazard warnings than people who rarely or never go
backpacking .

The reasons for this are unclear, but one can speculate that

there were two very different

groups possessing different

the park's formal information sources.

attitudes

toward

The 11ba-ckpacking group" may have

scorned pamphlets, campfire programs, and signs, while the "car camper/
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Table 43.

The relationship between previous visitation
park information at Arches National Park
Experience Level
First-time
Repeat
Visitors
Visitors

Vl

a.,

~u
s.. s..
It)

::,

0

Q..

V,

0
.µ

Low

41.7%

69.2%

49.0%

58.3

30.8

51.0

c::

Q)

0
·r-

s.. .µ
::,

It)

E

VI

s..

0
C.
>(

High

0
4-

w c::

......

100.0
(36)

Gamma
Somers' D
Significant

Table 44.

and exposure to

=
=

100.0
100.0
(13)
(49)
· No Answer ( 3)

-.52
-.28

The relationship between previous backpacking experience and
exposure to park infonnation sources at Arches National Park
Experience Leve·1
Low
High

VI
Cl)

~u

s.. s..
It)

::,

0

Q..

V,

0
.µ

Low

38.2%

73.3%

49. o ~~

61.8

26.7

51.0

c::
0

a., •r-

s.. .µ

~~
0

c.o

s..

High

><4-

u.J

c::
......

Gamma
Somers' D
Significant

100.0
(34)
==

=

-.63
-.35

100.0
100.0
( 15)
(49)
No Answer ( 3)
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day visitor"

group relied more heavily upon such sources.

contained in the interview,

No questions

however, measured these hypothesized attitudinal

differences.
Although the hiking experience at Arches National Park may have been
considered "tame" by experienced visitors,

the experience at Canyonlands

National Park was not.

The interviewer

effect

had not thought about hazards.

that the visitor

that repeat visitors

received no comments to the
The results

show

were more likely to have been exposed to more infor-

mation sources than first-time

visitors,

thus supporting the research

hypothesis.
The same results

were obtained for the Glen Canyon National Recrea-

tion Area sample; repeat visitors
of information.

were more likely to have seen sources

At Glen Canyon, however, the information sources were

not highly visible .

Even if first-time

visitors

about the lake, there were few sources offering
Such a situation

makes information-seeking

wanted to knowmore
further

information.

behavior very difficult,

and

the Nationa ·1 Park Service should consider attempting to correct this
situation .
One must wonder, too, why the results

for

Canyonlands National

Park and Glen Canyon National Recreation Area turned out as they did.
One possibility
distinguish

is that repeat visitors

to these areas were unable to

whether they had seen the information source on this trip

or on a past trip.
exposure on different
been quite different.

If it had been possible to differentiate
trips,

it is possible that the results

between
would have
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Table 45.

The relationship between previous visitation and exposure to
park information at Canyonlands National Park
Experience Level
First-time
Repeat
Visitors
Visitors

(/)

QJ

~u
s.. s..

'° 0::,

a.
0
.µ

(/)

Low

33.3%

0.0%

21. l %

c::
0

QJ .,-

s..
.µ
::,
1/l

,,,
E

High

66.7

100.0

100.0
( 12)

100.0

78.9

s..
0
><'+0
0.

Lu

C:
.....

GalTITia
Somers' D
Significant

Table 46.

=
=

100.0
( 19)
No Answer ( 4)

( 7)

+l.00
+ .33

The relationship between previous visitation and exposure to
park information sources at Glen Canyon National Recreation
Area
Experience Level
Visited Lake Visited Lake
First-time
1-4 Times
5+ Times
Visitors
Previously Previously

(/)

QJ

u
s.. s..

~

'° ::,

a.
0

.µ

~

0
(/)

Low
(none)

50.0%

44.1%

30.0%

39.4%

50.0

55.9

70.0

60.6

100.0
(20)

100.0
(34)

C:

0

:z;

~ ~
0 s..
0. 0

High
(one or
more)

><4-

u.J

C:
,_.

Gamma
Somers~ D
Significant

=
=

+.28
+.14

100.0
100.0
(40)
(94)
No Answer ( 4)
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Effects of previous experience upon visitors'
exposure to specific information sources
In their study of hikers in Zion National Park's Virgin River Narrows
McCooland Haydock (1976) found that visitors

with previous experience

in the Narrows named certain sources of hazard information more frequently
than did visitors

with no previous experience.

they found that experienced visitors
name warning signs
11

visitors

11

The reverse was also true;

were significantly

more likely to

as a hazard information source, while inexperienced

were more likely to name 11visitor

center ranger" as a source.

To see if these findings were site-specific,
more general implications,

visitors'

or whether they carried

use of specific

hazard information

sources was similarly tested here. The results are shown in Tables 47
and 48. 7 It was only possible to compare the most frequently mentioned
information sources because of limitations
Significant

differences

on the number of cases.

could not be achieved for the lesser-named sources.

It is apparent from the tables that the most important information
sources controlled

by the National Park Service at both Lake Powell and

Arches National Park reached both first-time
approximately the same rates.
visitors
visitors,

and repeat visitors

at

Although in all four cases the first-time

mentioned the infonnation source more frequently than the repeat
the results

More interesting

are so close that they are statistically
is the relationship

meaningless.

between experience and off-site
11

information sources, such as friends and outside readings (magazines and
books).

At Lake Powell,

source significantly
repeat visitors.

11

friends

11

were named as a hazard information

more frequently by first-time

visitors

than by

At Arches National Park outside readings, warnings from

7The sample from Canyonlands National Park was too small to draw
conclusions from.

11
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Table 47.

The effects of previous experience on visitor
infonnation sources at Arches National Park

Information
source

First-tima
visitors

exposure to hazard

Repeat
v,. s,·t ors a

"Hazardous Terrain" sign

51.4%

50.0%

Arches park brochure

54. 1

50.0

Outside readings or warnings
from friends

27.0

8.3

Information from other parks
visited on this trip

24.3

0.0

49

No answer

( 3)

aVisitors could name more than one source, so neither of the columns
add up to 100 percent. Sources which were named by fewer than 24 percent
of the respondents were not included because the differences between the
groups would not be large enough to achieve significance.

Table 48.

The effects of previous experience on visitor exposure to
haza~d infonnation sources at Glen Canyon National Recreation
Area
First-time
visitors

Repeat
visitors

30.0%

28.4%

Signs

20.0

18.9

Warnings from friends

40.0

Information
source
Pamphlets distributed
Park Service

No answer

by National

6.8b

94
( 4)

aOnly the most frequently
the table.
bSignificant difference.

named information sources were included in
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friends,

and warnings from other parks were mentioned more frequently by

first-time

visitors,

although the differences were not significant.

McCooland Haydock's results were proved to be not generally
applicable to other national parks.

Pamphlets and signs were namedas

hazard information sources about equally by both experienced and
inexperienced visitors .

It appears that no information source can be

universally considered the most effective

at transmitting

its message.

.t4: Visitors with high levels of previous

experience will have a significantly higher
perception of hazards than visitors with
low levels of previous experience
"Experience" proved to be a multi-dimensional variable which no
single operational variable could adequately represent.

The only

recourse was to break it down into several components and test the
effects

of each separately.

The following sections test the various

hypotheses using several different

.t4_1: The relationship
perception of hazards.
is previous visitation

measures of experience .

between previous visitation

to a park and

Perhaps the most obvious measure of experience
to a park or recreation area.

hypothesis was that repeat visitors

The research

to Arches and Canyonlands National

Parks and Glen Canyon National Recreation Area would be more likely to
name the hazards than first-time

visitors.

Table 49 shows the results.

The null hypothesis could not be rejected.
relationships

appeared to be in the anticipated

significant.

Thus, if the relationship

that it is relatively

Although all three
direction,

does exist,

none was

the probability

is

weak. Again, however, it should be noted that

there were problems in measuring the perception variable,
must be considered tentative.

so the results
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Table 49.

The effects

of previous visitation

upon perception of hazards

Study area

Hazard

Arches National
Park

Heat

50

+.36

+.18

N.S.

Canyonlands National Heat
Park

21

+.43

+. 19

N.S.

Glen Canyon National Various
Recreation Area

95

+. 21

+. 13

N.S.

14_
:
2

The relationship

perception of hazards ,

N

Gamma

Somers' D

Significance

between previous backpacking experience and

The research hypothesis was that visitors

with

"high" levels of backpacking experience would be more likely to name the
hypothermia or heat hazard than visitors

with "low'' levels of experience.

As Table 50 shows, the research hypothesis is supported for the High
Uintas Primitive Area.

Hikers with higher levels of previous backpacking

experience were indeed more likely to perceive the hypothermia hazard.
The null hypothesis could not be rejected
Canyonlands National Park samples.

for the Arches and

Previous backpacking experience for

visitors

to those parks had little

effect upon perception of the heat

hazard.

Although it was not measured, it is conceivable that people with

a high level of backpacking experience had rarely or never backpacked in
the desert during the heat of summer, They would thus have a poor idea
of what the hazards actually were in such an environment .

.t4_3 :

The relationship

perception of hazards.
attitudes

between attitudes

toward wilderness and

The hypothesis that visitors

with strongly positive

toward wilderness would be more likely to name the heat and cold
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Table 50.

The effect~ of previous backpacking experience upon perception
of hazards

Ga1T011a Somers' D

Study area

Hazard

N

Arches National
Park

Heat

50

-.08

-.04

N.S.

Canyonlands National Heat
Park

21

- . 15

-.07

N.S.

High Uintas Primi- Hypothermia 45
tive Area

+.43

+.18

s.

Significance

aThis was not measured at Lake Powell because previous backpacking
experience was an irrelevant factor in boating.

hazards than visitors
was not supported.

with negative to moderately strong positive attitudes
The results,

shown in Table 51, were not significant

in any of the three areas.

Table 51.

The relationship betw~en attitudes
perception of hazards

toward wilderness and

Study area

Hazard

N

Gamma

Arches National
Park

Heat

46

+.10

+.05

N.S.

Canyonlands National Heat
Park

19

-.23

- .l0

N.S.

High Uintas Primi- Hypothermia 38
tive Area

+.20

+ .10

N.S.

Somers' D

aThis was not measured at Lake Powell because attitudes
wilderness was an irrelevant factor for boaters.

Significance

toward
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.th;= Visitors

with high levels of previous
e~perience will exhibit a significantly
higher level of preparation for hazards
than visitors with low levels of previous
experience
Again, it is necessary to break the experience variable down into
three operationalized
the different

measures of experience.

It was felt that each of

me1asures might assume specific importance under the

varying conditions of the four study areas.
!4>.l:
for hazards.

The· relationship

between previous visitation

and preparation

The research hypothesis was that visitors

with higher

levels of experience would take higher levels of preparations than visitors
with low previous experience . Table 52 shows the results

for Glen Canyon

National Recreation Area and for Arches and Canyonlands National Parks.
For Lake Powell the research hypothesis was supported by the strong
{1gamma= +.64) and highly significant
more precautions than first-time

relationship,

visitors.

Repeat visitors

The results

for Arches and

Canyonlands, however, did not support the research hypothesis.
park did the results

took

In neither

show the predicted pattern .

One might hypothesize that the discrepancy between these results was
due to differences

in the patterns of recreational

expectations between the two areas.
had often visited the lake frequently,

experiences and visitor

Whereas repeat visitors
repeat visitors

Arches National Parks had visited those parks relatively
often during different

to Lake Powell

to Canyonlands and
few times (and

seasons when needed preparations for the heat

hazard were fewer).

Perhaps the repetition

of similar experience by

Lake Powell visitors

made preparations a routine.

~. 2 : The relationship between previous backpacking experience
and preparation for hazards . At Arches and Canyonlands National Parks
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Table 52.

The relationship
behavior.

between previous visitation

Study Area

Ga!TITia

N

and preparatory

Somers' D

Significance

Arches National Park

50

-.02

-.02

N.S.

Canyonlands National
Park

23

+.22

+.13

N.S.

Glen Canyon National
Recreation Area

96

+.64

+.47

s.

and in the High Uintas Primitive Area visitors
many backpacking trips

they took each year .

were asked to estimate how
Table 53 shews the relation-

ship between their answers and how well prepared they were.
Significance was achieved in none of the three tests,
hypotheses must be rejected.
possibility

of a relationship,

Only the Canyonlands sample indicated the
but sample size was too small to accurately

determine whether the relationship
ience, then, had little

effect

so the research

was real.

Previous backpacking exper- ,

upon preparedness for the heat exhaustion

and hypothermia hazards.

!!s.3 :

The relationship

preparation
attitudes

for hazards.

between attitudes

toward wilderness and

Table 54 shows the relationship

between

toward wilderness and preparatory behavior for Arches and

Canyor.lands National Parks and the High Uintas Primitive Area.
research hypothesis was that hikers with stron9ly positive

The

attitudes

toward wilderness preservation

would take a higher level of preparation

than hikers with less positive

or negative feelings

preservation.

toward wilderness
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Table 53.

The relationship between previous backpacking experience and
preparatory behavior

N

Study Area

Somers• D

Gamma

Significance

Arches National Park

50

-.05

-.03

N.S.

Canyonlands National
Park

22

+.46

+.30

N.S.

High Uintas Primitive
Area

45

+.06

+.04

N.S.

Only one of the three tests was significant.
National Park visitors
significant

cant.

showed a very strong (gamma= +.83) and highly

relationship.

but the relationship

The test for the Arches

The High Uintas data showed the same trend,

was much weaker (gamma= +.33) and was not signifi-

The Canyonlands data were inconsistent,

probably because of the

small sample size.
One possible explanation of the strength of the relationship
Arches National Park lies with the idea that Arches attracted

Table 54.

The relationship between attitudes
preparatory behavior

Study Area

N

Gamma

for

a more

toward wilderness and

Somers• D

Significance

Arches National Park

46

+.83

+.60

s.

Canyonlands National
Park

21

- . 17

- . 11

N.S.

High Uintas Primitive
Area

40

+.33

+.23

N.S.
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diverse population of visitors

than either the High Uintas Primitive Area

or Canyonlands National Park.

Its short trails

kinds of visitors
but in addition,
ordinarily

probably drew the same

who would go to areas like Canyonlands National Park,
it attracted

a high number of family campers who would

not hike in places like Canyonlands National Park.

speculate that these latter

One can

groups would be less likely to be strongly

committed to the idea of wilderness preservation,
in wildland environments (and their hazards).

and less experienced

Therefore, they would be

less likely to have the canteens, boots, and other paraphernalia

that

help reduce the risks of hiking, and would be less likely to have undergone a socialization
attitudes

process that would result

in obtaining a set of

and material possessions useful in backcountry hiking.

Unfortunately,

there are no data to support these speculations.

Summaryof the effects

of previous experience.

No single measure

of previous experience proved adequate as a predictor
ness or perception .

Therefore , use of three different

of either preparedmeasures seemed

justified.
At Glen Canyon National Recreation Area previous visitation
best predictor
visitor

of visitor

attitudes

was the

preparedness, while at Arches National Park

toward wilderness was the best predictor.

For Canyon-

lands National Park and the High Uintas Primitive Area these measures of
experience did not strongly affect preparedness.
does not preclude the possibility
could predict hiker behavior.

This fact,

however,

that some other measure of experience
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H : Visitors with a high level of
~zard perception will take significantly
more preparations for hazards than
visitors with a low level of hazard
perception
Two types of measures of hazard perception were used.
these simply recorded whether the person named a specific
At Arches and Canyonlands National Parks this specific
"desert heat/lack

The first

of

hazard or not.

hazard was the

of water" hazard, while at the High Uintas Primitive

Area it was the "hypothermia/exposure" hazard.

For the Lake Powell study

no single hazard was found which would require a set of specific

pre-

cautions so no such measurements could be made.
The specific

hazard perception variables were correlated

level of preparation
and the results

with the

for hikers in each of the three applicable areas,

are shown in Table 55.

same; a higher perception of the specific

In each case the trend was the
hazard meant a hiker was more

likely to take a higher level of preparation.

This trend was significant

for all three areas.
According to the theoretical
which affect
logically

model, the same independent variables

preparation would also affect perception.

believe that the relationship

between preparation and perception

is due to the influence of these other variables,
dent effect of perception.
relationship

One might

and not to an indepen-

These influences on the perception/preparation

should, of course, be tested by controlling

for each indepen-

dent variable in turn.

For reasons of expedience, these tests

using the multivariate

analysis techniques in a later section,

are made
rather

than using cumbersomecontingency tables here.
The second measure of hazard perception utilized
different

the number of

hazards (the "range of hazards") named by respondents.

After
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Table 55.

The effects
behavior

Study Area

of perception of a specific

Hazard

N

hazard upon preparatory

Gamma Somers' D Significance

Arches National
Park

Heat

52

+.36

+.24

s.

Canyonlands National
Park

Heat

21

+.83

+.61

s.

Hypothermia

45

+.53

+.37

s.

High Uintas Primitive Area

the responses for each area were compi led, they were divided into categories
of high , medium, and low according to the number of hazards named.
this variable was correlated
results tabulated in Table 56.

with "level of preparation,"
Each relationship

sized, but only the relationship

Then,

producing the

was positive,

as hypothe-

for the High Uintas Primitive Area was

significant.
In summary, for three areas perception of a specific
strongly correlated

with the level of preparation

would suggest that the first

hazard was

for that hazard.

This

step in attempting to increase the general

level of preparation would be to increase the perception of hazards.
with an "internal" orientation
will have a significantly
higher perception
of hazards than visitors with an "external"
orientation

_!:'-7: Visitors

Visitors
responsibility

differed

in their perceptions of who should bear the

for safety in the parks.

Some felt that the Park Service

should be held largely accountable for the public's
felt that safety should be the individual's

safety,

responsibility.

while others
The questions
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Table 56.

The effects
behavior

of perception of the range of hazards upon preparatory

Study Area

Ga1T111a

N

Somers' D

Significance

Arches National Park

52

+.05

+.03

N.S.

Canyonlands National
Park

21

+.47

+.30

N.S.

Glen Canyon National
Recreation Area

96

+.11

+.07

N.S.

High Uintas Primitive
Area

43

+.48

+. 32

s.

used to measure this variable ar e found in Table 57, as are the means and
standard deviations
questions,

of the responses made in each study area.

From these

a composite scale of perception of the "locus of responsibility"

was const r ucted.
The composite scale was correlated

with the measure of hazard per-

ception in order to determine i f any relationships
originally

been hypothesized that visitors

(believing that the individual

existed.

with "internal

It had
orientations"

could exert a large measure of control

over events) would have a greater perception of hazards than visitors
with "external orientations"

(who believed that outside forces such as

God, government, or luck largely control events--rather
dual).

Table 58 gives the results

Most of the results
approach significance.

than the indivi-

of these correlations.

showed only weak correlations
There was one exception.

Uintas Primitive Area who displayed an internal

which failed to

Visitors
orientation

to the High
were more

l 00
Table 57.

Visitor

opinions of where the locus of responsibility

Question

liesa
Standard
deviation

Study area

Mean

There isn't much we can do
to change fate.

Arches
Canyonlands
Glen Canyon
High Uintas

5.33
4.73
5.63
5.87

l. 94
2.21
2. 15
1.47

God controls what happens
to each of us.

Arches
Canyonlands
Glen Canyon
High Uintas

4.27
4.24
4.70
5.02

l. 90

1.81
2. 14
1.89

A primary responsibility
of the National Park Service
should be to protect all park
visitors from harm.

Arches
Canyonlands
Glen Canyon
High Uintas

3.62
4.54
4.24
5.04

2.09
1.65
2.06
1.83

aNote that for each question there was a seven-point scale ranging
from 1 to 7. One meant the respondent believed events were controlled
by forces such as God, government, or fate, 4 implied neutrality,
7
meant the respondent believed the individual could largely control events.

likely

to perceive the range of hazards than were visitors

orientation.

Gammafor this relationship

degree of relationship
that particular

was +.38, indicating

which was significant

relationship,

with an external
a moderate

at the .05 level.

So, for

the null hypothesis was rejected.

For all

others it could not be rejected.
As a check on the composite scale each of the three component questions
was correlated
areas.

with the visitor

The results

consistency of either

perception variable

were different

for each area, and seemed to show no

sign or magnitude.

only one measure--the correlation

for each of the study

Significance

was achieved for

cf perception and the third question

of Table 57 (for the High Uintas sample).

It appears that the pattern

l 01

Table 58.

The effects of 11 locus of res ponsi bil ity" upon perception of the
range of hazards

u

Ganma

Arches National Park

46

- . 17

-.11

N.S.

Canyonlands National
Park

19

- . 08

-.05

N.S.

Glen Canyon National
Recreation Area

77

.00

,00

N.S.

High Uintas Primitive
Area

42

+. 38

+. 26

s.

Study area

Somers' D

Significance

of responses to this single question largely determined the previously
discussed significance
of responsibility

for the correlation

of the perception and locus

variable for the High Uintas sample, although given

the low level of significance

that result could itself

be random.

_t!g: Visitors with an internal orientation
wTll take a significantly
preparation than visitors
orientation

higher level of
with an external

The locus of responsibility
with the measure of visitor
these correlations

scale for each study area was correlated

preparations.

The statistical

results

of

are given in Table 59.

There were no significant
could not be rejected.

relationships,

so the null hypothesis
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Table 59.

The effects
tions

of "locus of responsibility"

Study area

Ganma

N

upon visitor

Somers' D

prepara-

Significance

Arches National Park

46

- . 17

-.11

N.S.

Canyonlands National
Park

21

-.08

- . ()5

N.S.

Glen Canyon National
Recreation Area

78

+.10

+.07

N.S.

High Uintas Primitive
Area

44

+.25

+. 17

N.S.

H~: Visitors with an internal orientation
w 11 be exposed to significantly more
sources of park information than visitors
with an external orientation
The locus of responsibility

scale for each study area was correlated

with the measure of exposure to park information.
hypothesis was that visitors

The rationale

for this

who believed that the locus of responsibility

lay with themselves would be more motivated to seek out sources of information than visitors

who felt that the locus of responsibility

lay outside

themselves.
The results,

which are given in Table 60, did not support the

research hypothesis.

The null hypothesis could not be rejected for any

of the four areas.
What is the importance of these results?
conclusion is that for most visitors,
has little
contrasts

belief

Probably the principal
in fate, God, or government

effect upon actions in response to hazards.
with that found for rural,

poorly-educated,

This result
religious

Southerners
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Table 60.

The relationship between "perception of the locus of responsibility" and "exposure to information"

Study area

Gamma

N

Somers' D

Significance

Arches National Park

45

+.05

+.02

N.S.

Canyonlands National
Park

18

-.36

-.18

N.S.

Glen Canyon National
Recreation Area

76

+.03

+,01

N.S.

High Uintas Primitive
Area

33

+.29

+. 12

N.S.

in a study by Sims and Baumann(1972).
visitors

possess very different

Of course, national park and forest

backgrounds and norms from that group,

a fact which may help explain the results.

It is also possible that the

composite variable did not contain enough component questions to be truly
valid--although

it seems that if that were the case more of the relation-

ships would have been significant.

In any case, it appears that visitor

perceptions of the locus of responsibility

had little

impact upon

behavior in the study areas .
The effects of trip length upon visitor
preparations for hazards
The original

model did not include any assessment of the effects

trip length on visitor

preparedness.

The interview,

of

however, did include

a question concerning how long the respondent was planning to be gone and
how far he was going.

It seemed possible that these considerations

affect what precautions people might take--after

all,

recreationists

might
taking

a long hike or boat trip are more uncertain about what the weather will be
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like than are persons taking a short trip.

This uncertainty could induce

them to take more precautions for possible meteorological extremes.
The results

support this hypothesis.

At all three study areas where

trip length was a variable (Lake Powell, Canyonlands, and the High Uintas),
there was a tendency for visitors
prepared than visitors

taking a longer trip to be better

taking a shorter trip.

in Tables 61, 62, and 63.

The results

These results are tabulated

are statistically

valid for the

High Uintas Primitive Area and for Glen Canyon National Recreation Area.
Since previous experience could influence trip length and thus have
an indirect

effect upon visitor

preparations,

Powell data to determine if the relationship
trip length) held when controlling
are shown in Table 64.
visitors

Table 61.

(between preparedness and

for previous visitation.

The relationship

and repeat visitors

a test was made on the Lake

held for both first-time

to Lake Powell, although it was stronger for

The effect of trip length upon visitor
National Park

preparations at Canyonlands

Length of Hike (in miles)
0-10
11+
C

0
.µ

Low

20.0%

0.0%

13.0%

.,-

~
~
~

0.

w

Medium

46.7

37.5

43.5

High

33.3

62.5

43.5

100.0

100.0

100.0
(23)

~

Q..

40
,--

w
>
w
_J

(15)
Gamma
Somers' D
Siqnificant

=
=

The results

+.59
+.37

(8)
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Table 62.

The effect of trip length upon visitor
High Uintas Primitive Area

preparations

in the

Length of Hike (in miles)
0-15
16+
Low

C

0
.,-

35.7%

0.0%

22.7%

+-'
ttl

s..
ttl
0.
Q)

s..

Medium

32.1

37.5

34. l

High

32. l

62.5

43.2

0..

40
,-.
Q)

>
Cl)
...J

100.0
(28)
Gamma
Somers' D
Significant

Table 63.

=

=

100.0
100.0
(16)
(44)
No Answer ( 1)

+.64
+.44

The effect of trip length upon visitor
Canyon National Recreation Area

l

preparations

Length of Trip (in days)
2-4
5-8

at Glen

9+

s::

0
•,-

.µ

Low

60.0%

27. l %

13.0%

Medium

40.0

25.4

39. l

0.0

28.5

High

0.0

47.5

47.9

75.0

46.2

100.0

100.0
(59)

100.0
(23)

100.0

100.0

25.0%

25.3%

ttl

s..

ttl
0.
Q)

s..

0..

40
,-.
Q)

>

Q)

...J

(5)

GalllTla
Somers' D
Significarht

=
=

+.30
+.19

(91)
No Answer ( 7)

(4)
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first-time

visitors.

One can also see from the table that repeat visitors

were more likely to take precautions than first-time

visitors.

Thus both

trip length and previous experience had important effects upon visitor
preparedness.
The data for the High Uintas Primitive Area and for Canyonlands
National Park should be examined using similar controls.
small sample sizes make the use of such controls difficult.

Table 64.

3:

s..

0
...J

Instead,

The effects of trip length upon visitor preparations when
controlling for previous visitation to Glen Canyon National
Recreation Area

1
V)

However, their

100.0%

Length of Trip (in days)
2-4
5-8

9+

80.0%

12.5%

0.0

20.0

37.5

0.0

Gamma = +.74
25.0 Somers' D = +. 53
Significant

0.0

0.0

50.0

0.0

20.0

100.0
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the multivariate

analysis will be used in the next section to determine

if trip length had an independent effect upon visitor
In conclusion, visitors

preparations.

consider how long their trip will be in

planning what precautions to take.

On a short trip they are less likely

to take precautions than on a long trip.
it is often said that visitors

the level of risk they face.

Why? In the hazard literature

tend to "satisfice,
If visitors

11

rather than minimize,

wanted to minimize their risk,

they would take maximal precautions regardless of trip length.
there are tradeoffs

involved.

But

For example, taking extra precautions in

the High Uintas means that hikers will have to carry more weight, and
there are limits to howmuch they are willing to carry.
is greater on a longer trip,

so visitors

Yet, the risk

perceive that they should take

more preca~tions than they would on a short trip.

They balance the

factors of risk and pack weight (as well as other factors),

and come up

with a set of precautions they feel will reduce the risk to an acceptable
level.
According to this line of thought, the balancing process results in
a 11satisficed
recreationists

11

state of preparedness--one that is satisfactory

to

in terms of the hazards, risks, and precautions they

perceive.
Multivariate Analysis of the Results
Earlier,

a theoretical

model of park visitor

responses to hazards

was proposed. To test the model the terms were made operational and
sampling was conducted in the field.

Then the proposed causal relation-

ships were tested using correlations

between the ordinal variables . This

procedure showed which relationships

were significant,

and which had to
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be discarded.

Also, by examining the gammaand Somers' D statistics,

one

could compare the effects of the various independent variables on the
dependent variables

(hazard perception and preparatory behavior).

It was difficult,
"significant"

however, to determine whether or not some of the

relationships

were really spurious relationships

the influence of other variables.
relationships

caused by

Control variables were introduced for

that could be spurious, but the use of such controls was

limited by the small sample sizes.
To overcome these analytical
analysis" was chosen.

weaknesses, a technique called "path

The value of path analysis lies in its combination

of multiple regression techniques (which can determine how much variation
in the dependent variable is explained by the exclusive action of each
independent variable) with causal models (Duncan, 1966)--such as the
theoretical

model proposed in this study.

each set of relationships,
significant

By running regressions on

one can determine (using an F-test) which are

and which are not.

Use of path analysis requires some strong assumptions (Blalock,

I
Ii

1972)--not all of which can be met by the sets of data reported here.
Multivariate analyses of this type require that data be of interval
level, while the park hazard data are of ordinal level.

11

sometimes accept this limitation

and use the ordinal level data anyway

(3lalock, 1972), but this makes its interpretation
t1is study it was decided to accept the limitations
d~termine the relative

Sociologists

more difficult.

and use the data to

effects of the various independent variables.

T1e data are not precise enough to warrant their use in creating
11

II

For

predictive equations; but they can be used to say, for example, that
t,e effects of one variable are stronger than the effects of another
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variable--or

that a given relationship

is actually caused by the indi rect

action of a third variable.
Path analysis requires two more assumptions.
that relationships
(or may not) affect

First,

be causally ordered; that is, that variable A may
variable B, but that B cannot affect A. This type

of ordering was implied by the arrows in the theoretical
responses to natural hazards.

model of visitor

Generally, such relationships

upon a time-ordering among the set of variables.
visits

it requires

to a park could have an effect

in turn could affect preparations

For example, previous

upon perception of hazards which

for hazards.

Second, path analysis requires that the relationships
of variables

be causally closed (Nie et . al.,

1972).

among the set

This means that

outside variables would not have the effect of disturbing
relationships

were based

the pattern of

found in the model.

A separate path analysis was requiredforeach

study area--with the

exception of Canyonlands National Park where the sample size proved too
small to apply this technique.
the operational

terms into the theoretical

were run and the non-existent
the significant

The first

results

relationships

step in each case was to fit
model.

Then, the regressions

were eliminated.

Finally,

of each path analysis were analyzed.

Path analysis for Arches National Park
Figure 3a is an operational

adaptation of the theoretical

model. 8

8The terms of the model are the same operational variables described
earlier.
Relationships believed to be causal are represented by arrows
(~);
while relationships which may be causal in both directions are
Relationships
represented by double-headed arrows and curved lines (~).
where no causality exists are represented by curved lines without arrows
(~.

The Beta coefficients

indicate the strength and direction

of the
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Since it contains three measures of "experience," the operational model is
more complex than the theoretical

model.

While Figure 3a shows all possible relationships
Figure 3b shows all possible relationships
(or better).
clarifies

significant

This, <Dfcourse, greatly simplifies

the question of which relationships

between the variables,
at the .05 level

the original model and

are most important.

In

general, the path diagram tends to support the results found in the
tabular analyses of the earlier

chapters.

"exposure to park i nfonnation" affected neither "perception

First,

of the desert heat hazard" nor the "level of preparation" of park hikers.
Second, "perception of the desert heat hazard" did not significantly
affect the "level of preparation."

This result,

however, may have been

due to several weaknesses inherent in the "perception" variable,

the

most important of which was the inclusion of mixed "perception" and
"calculation

of risk" components. Thus the variable really measured

two diverse aspects of the decision-making process.
Third, the "level of preparation" was strongly affected by both
"previous knowledge of the heat hazard" and "attitudes

toward wilderness."

Thus, people coming to Arches National Park who possessed prior knowledge
of heat hazards and who had strongly positive feelings toward wilderness
were likely to take adequate precautions on the trail.
opposite characteristics
toward wilderness

II

were not.

Those with

Part of the effect of "attitudes

was indirect.

relationships, while the level of significance is indicated by a number
or by N.S. (not significant).
The percentage of variance in each dependent variable explained by
changes in the significant independent variables is given within each
box in Figure 3b. The effects of unknownvariables (the residuals) are
indicated by short arrows and a coefficient calculated using the formula
11

-y1 - r2.

11
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Finally, hikers with a previous knowledge of heat exhaustion were
more likely to perceive the heat hazard, and less likely to have been
exposed to park information.

In fact, all measures of experience were

negatively correlated with "exposure to information.

This indicated

11

that the Park Service was reaching the inexperienced visitors
messages about hazards.

with its

However, the messages were not inducing visitors

to take precautions.
The "locus of responsibility"

and previous visitation"
11

variables

had no discernable effect upon the set of relationships.
In conclusion, the visitors
be those who brought a particular

who took adequate precautions tended to
set of attitudes

and knowledge with

them to the park . Visitors who di d not bring this prior "experience"
with them were less likely to take precautions,

and the National Park

Service's information sources concerning hazards made no contribution
toward remedying this situation.
that visitors

It could be, as hypothesized earlier,

with positive attitudes

toward wilderness and prior

knowledge of heat exhaustion were more likely to have the canteens and
hats called for along the trail.
had this paraphernalia,

Less experienced visitors

may not have

and thus could not take adequate precautions

when they decided to go on a short hiking trip .
Path analysis for Glen Canyon National Recreation Area
Figure 4a shows the operational model proposed for Lake Powell boaters.
It includes, in addition to the variables found in the theoretical

model,

a measure of trip length since many experienced boaters agreed that the
length of a boat trip could help determine what preparations were necessary.
Figure 4b, like Figure 3b, shows only the significant
ing a greatly simplified final model.

relationships,

yield-
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In Figure 4b one can see that the independent variables were able to
explain only a small fraction

of the variation

(whereas at Arches National

Park 34 percent of the variance was explained by the significant
ships).

relation-

This leaves open the question of what other variables might

affect

the level of preparation.
"Trip length" and "previous visits

significantly)
result

influenced the "level of preparation"

is consistent

earlier

to Lake Powell" strongly (and

in the paper.

with the results
Visitors

of boaters.

This

of the tabular analysis discussed

going on longer trips apparently perceived

that the risk from hazards was greater than it would have been on a short
trip,

so they took more precautions .

And, visitors

who had been coming

to Lake Powell previously were more likely to take precautions than were
visitors

who had been there only a few times.

Experience, then, was a

major factor in determining the precautions people took.
"Exposure to park information" had no significant
preparations,

upon visitor

although it had a negative effect upon perception of hazards.

(The reason for the latter

finding is unclear--again,

have been related to the double-barrelled

created this apparent relationship.)
"previous visitation"

ienced visitors
This is certainly

and "exposure to information"--a

did not find readily available

of such materials.

surprising

between
result

is often hypothesized as a

under conditions of uncertainty.

a possibility

variables which

There was no relationship

when one considers that "information-seeking"
behavior that results

however, it may

nature of the perception variable .

Or, there may have been other antecedent or intervening

distribution

effect

Perhaps inexper-

sources of information.

when one considers the poorly planned
One might also surmise that the content

of these information sources was inadequate, since they failed to positively
influence either perception or behavior.

Previous
Visits to
Lake Powell

Exposure
to Park
Information

Level

of
Preparation
Trip
Length

Locus
of
Responsi bil ity

Figure 4a.

Path diagram for Glen CanyonNational Recreation Area showing proposed causal relationships
and the Beta coefficients for each relationship
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The visitors ' locus of responsibility

had no effects upon any of the

dependent variables.
Path analysis for the High Uintas Primitive Area
Figures 5a and 5b give the path diagrams for the High Uintas Primitive
Area sample.

"Trip length" has been included for the same reason it was

included in the Lake Powell analysis .
For the High Uintas sample measures of both knowledge of hypothermia
and the number of information sources a person was exposed to were included.
This was somewhat redundant, but it did have the advantage of showing that
an increase in knowledge resulted from exposure to multiple information
sources . Additionally,

actual knowledge of the hypothermia hazard

increased the likelihood that a hiker would name hypothermia a hazard in
the free-response question measuri ng percept i on.
sistent

This finding was con-

with the result from Arches National Park, where prior knowledge

about heat exhaustion increased the likelihood that a visitor
heat as a potential

would name

hazard .

Since the information sources visitors

namedwere all off-site

sources, there is a good basis for comparison with the three National
Park study areas (where the effects of on-site information sources were
measured).

None of those sources affected behavior in a positive manner.

But for the High Uintas sample exposure to information about hypothermia
had a strong positive impact upon the preparations visitors
Trip length al so positively
hazards.

took.

affected the level of preparation for

Visitors (as at Lake Powell) may have considered that a longer

trip involved more uncertainty and greater risk--and took appropriate
measures to reduce that risk.
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In contrast
bility"
Uintas.

to all of the other study areas, the "locus of responsi-

variable affected the level of preparation of hikers in the High
And, as mentioned earlier,

to this question:

most of its effect was due to responses

"A primary responsibility

is to protect visitors

of the U.S. Forest Service

from harm. Do you agree or disagree?"

who agreed with this question were significantly
precautions than visitors

who disagreed.

Visitors

less likely to take

Apparently a portion of the

hikers did not perceive the degree to which they were "on their own" in
the Uinta Mountains; and they did not plan accordingly.
evidence for this must be considered tentative,

(However, the

as it is based upon a

single question.)
One final factor affected the level of preparation--but

negatively.

This was the "number of backpacking trips per year " the respondents took.
Those who took more trips were less likely to take precautions .
reason for this negative correlation

The

is unclear, since the variable would

seem to be a highly valid measure of previous experience.

One possibility

is that hikers with high levels of experience perceived that the relatively
low risk of getting hypothermia during August and September did not warrant
taking too many extra precautions.

Of course, it would have been useful

t o have a question assessing a respondent ' s perception of risk,

but I

did not.
There was a moderate correlation

between "exposure to information"

and "number of backpacking trips per year" for which bi-directional
causality was assumed. This makes the results

of each variable somewhat

harder to interpret,

was not very strong, it

but since the correlation

would probably not substantially
t he model.

change the pattern of relationships

in
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Summary
The theoretical

model was tested using path analysis techniques on

the data collected from the three study areas.

In each case the results

were different.
There were a variety of factors which affected "level of preparation,"
but these differed between study sites.

No single measure of "previous

experience" was found to be a commonpredictor of preparatory behavior
at all three study areas.
The measure of perception used in the study had no independent
effect upon behavior. but this was probably due_to the difficulty
encountered in measuring the variable.

If one assumes that the "level

of preparation" is the end result of a decision-making process, perhaps
it is less critical

to measure the steps leading to that result.

this sense, "perception" is less important than "preparation."

In
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CONCLUSIONS
ANDIMPLICATIONS
The conclusions drawn from the analysis of each set of data will be
treated separately.

These sections will be followed by a discussion of

the implications of the research.

Finally, recommendations based upon

the research will be made and directions

for future research will be

suggested.
Conclusions
Arches National Park
1.

"Heat" was the most frequently named hazard, followed by "tripping

and falling,1'
2.

"poisonous animals," and five other hazards.

Hikers in Arches National Park took fewer of the reco1TJT1ended

precautions than recreationists

at the other three study areas.

About 57

percent carried water, and under 50 percent took each of the other three
precautions the interviewer was able to measure.
3.

The two most important hazard information sources were the "hazard-

ous terrain"

sign and the Arches National Park pamphlet. These were both

named by 52 percent of the respondents.

No other in-park source of hazard

information was seen by more than 12 percent of the visitors.
4.

Hazard warnings provided by the National Park Service (in brochures,

on signs, etc . ) had no significant

impact upon visitor

perception of the

heat hazard or preparation for those hazards.
5.
visitor
Park.

Hazard warnings provided by the National Park Service increased
perception of the total range of hazards found in Arches National

123

6.

Prior knowledge of the desert heat hazards (heat exhaustion,

heat stroke, and heat cramps} significantly

increased visitor

of the heat hazard and hiker preparations for the heat.
except in specialized publications

perception

(Note that,

that could be bought in the visitor

center, no sources in the park described specific symptomsof and first
aid for the heat hazards.

This knowledge came almost totally

from sources

outside the park.)
7.

Hikers with prior knowledge of the desert heat hazards were less

likely to have been exposed to park warnings about hazards than less
informed visitors.
8.

Hikers who had never previously visited Arches National Park were

more likely to have been exposed to park warnings about hazards than repeat
visitors.
9.

Hikers with extensive previous backpacking experience were less

likely to have been exposed to park warnings about hazards than hikers
with little

or no experience.

10. Conclusions 4, 5, and 6 above support the idea that visitors
had relatively

who

less knowledge about or experience with the desert's

hazards tended to seek out information to increase their knowledge and
reduce their uncertainty.

Alternatively,

experienced groups of visitors
sources.

certain knowledgeable and

may have purposefully avoided park media

In either case, the messages were reaching the least knowledge-

able and least experienced visitors.
11. The fact that the messages were reaching the "target audience"
but not changing their perceptions or behavior may be accounted for
using several possible explanations:

(1) The messages may not have been

powerful enough to evoke strong images of the hazard in the visitor's

mind.
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(2) The visitors

may have found it difficult

and inconvenient to take a

canteen, wear a hat, or wear hiking boots if they did not already
possess those things when they arrived at the park.
12.

Previous visitation

had no significant

effect upon either

perception of the heat hazard or preparation for the heat.
13.
effects

Extensive previous backpacking experience had no significant
upon either perception of the heat hazard or preparation for the

heat.
14.

Visitors with strong positive attitudes

its preservation were significantly

more likely to take precautions for

the heat--but not to say that heat was a potential
15.

toward wilderness and

Perception of the heat hazard, by itself,

hazard.
had no significant

impact upon the level of preparation of visitors.
16.

Perception of where the locus of responsibility

with the individual,

lies (whether

or with God, government, or fate) had no significant

effect upon either perception of hazards or preparations for the heat
hazard.
17. Age, education, region, and home town population size had no
significant

effects upon visitor

preparations or perceptions of hazards.

Glen Canyon National Recreation Area
l.

Lake Powell's visitors

named three hazards most frequently.

These were "submerged rocks," "storms," and "other people."

Eight other

hazards were named--but by fewer than 16 percent of the respondents.
2.

Most boaters were very well prepared, but as in each of the

other study areas, a small percentage (about 20 percent) were poorly
prepared.
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3.

In comparison with the two other National Park Service study sites,

Lake Powell did the least effective
to visitors.

job of colllllunicating hazard information

The most frequently named source was "brochures,

11

but these

were seen by only 29 percent of the respondents.
4.

Hazard warnings provided by the National Park Service had no

significant

effect upon visitors'

perceptions of the total range of hazards

(except for a possible negative effect which showed in the path analysis)
or upon preparations for hazards at Lake Powell.
5.

No evidence of infonnation-seeking

behavior (such as that found

at Arches National Park) was found at Lake Powell.
visitors

were more likely than first-time

visitors

Indeed, repeat
to rememberhaving

seen hazard wa~nings. Since many of these repeat visitors

had visited

Lake Powell numerous times previously (some had been there more than
50 times), it was unclear whether or not they saw the sign or brochure
on this trip or on a previous trip.
6.

Hazard warnings were not readily available,

at the top of each boat ramp. Somevisitors

except for the sign

wondered where they could

find National Park Service brochures relating to the lake.
7.

First-time visitors

were more likely to name "warnings from

friends" as a hazard information source than repeat visitors.

The

merits of Lake Powell may often be spread by word-of-mouth--an information
source which is probably highly useful to novice boaters.
8.

Previous visitation

(the only measure of previous experience for

Lake Powell) had a strong and significant
hazards.

Fifty-five

effect upon preparations for

percent of the first-time

visitors

were poorly

prepared, as opposed to only 16 percent of the repeat visitors.
visitors

Repeat

apparently learn quickly what precautions are necessary on Lake Powell.
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9.

Previous visitation

also had a significant

effect upon visitors'

perceptions of hazards at Glen Canyon National Recreation Area. The
perception variable may have been complicated by the fact that many highlyexperienced boaters felt their risks from natural hazards were negligible-thus they failed to name anything as hazards.
been recorded for novice visitors

Similar answers would have

who were not aware of many of Lake

Powell's special hazards.
10. According to the path analysis results,
Powell's hazards had no significant

perception of Lake

effect upon the level of preparation

of visitors.
11.

Visitor perceptions of the locus of responsibility

significant
preparations

effects upon either visitor

had no

perceptions of hazards or visitor

for hazards .

12. Trip length had a strong and significant
of preparation of visitors

effect upon the level

to Glen Canyon National Recreation Area.

Boaters who were on the lake for longer time periods apparently perceived
that they faced more uncertainty and thus took more precautions than
visitors

who only went for a day or two.

(Boaters going on short trips

face the environment and its risks for less time, so one might say their
total risks are reduced.

It is possible, however, for boaters going out

for just a day to get into very remote canyons--or to be caught by one
of the storms that can come up so quickly on Lake Powell.
it would seem as important for visitors
equipped as visitors

For this reason,

taking short trips to be as well

going on longer trips.)

13. Trip length had no significant

effects

upon perception of Lake

Powell's hazards.
14. Age, education, region, and home town population size had no
significant

effects upon visitor

preparations or perceptions of hazards.
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High Uintas Primitive Area
1.

The most frequently named hazard was "tripping and falling"

(named by 52 percent of the respondents). followed by hypothermia
11

(47 percent),

11

and seven other hazards which were each named by fewer

than 21 percent of the respondents.
2.

Hikers varied in the number of preparations

they took, with the distribution
meant that some visitors

(for hypothermia)

approximating a bell-shaped curve.

This

were very poorly prepared, while conversely some

were highly prepared.
3.

Hikers who had previously been exposed to a variety of information

sources about hypothermia were significantly

more likely to take precautions

for hypothermia than hikers who had seen few or no such sources of information.
4.
visitor
5.

Exposure to information sources concerned with hypothermia increased
perceptions of hypothermi a in the High Uintas Primitive Area.
Information sources used by respondents included magazines, films,

newspapers, books, lectures,

and clinics.

Most of these sources explored

hypothermia in depth and many apparently had a powerful, image-evoking
effect upon respondents.
6.

The more infonnation sources respondents had been exposed to,

the more knowledge they were able to demonstrate concerning the avoidance,
symptoms, and first

aid for hypothermia.

7. Attitudes toward wilderness did not affect perception of the
hypothermia hazard or the level of preparation of hikers .
8.

Previous experience measured in terms of the number of backpacking

trips a visitor

took each year had no effect upon perception of the

hypothermia hazard, but it did have a negative effect upon the level of
preparation of hikers.

The reasons for this remain unclear.

128
9.

Perception of the hypothermia hazard--when the effects of extraneous

variables were removed--had no significant

effect upon the level of pre-

paration of hikers.
10.

Visitors who perceived that the individual (rather than the

agency) was responsible for safety were more likely to take a higher level
of preparation.
11. Visitors taking longer liikes were significantly
for hypothermia than visitors

better prepared

taking shorter hikes.

12. Age, education, region of residence, and population size of
one's home town had no significant

effects upon either perception or

preparation.
Canyonlands National Park
Drawing major conclusions from a sample this small (23) would be
risky, so readers are left to interpret
relationships
1.
by

the tables for themselves.

(Many

exhibited large gammas, but were not significant.)

The most frequently named hazard was the "lack of water" (named

67 percent of respondents) . This was followed by "heat" (48 percent),

"tripping and falling"

{48 percent),

"poisonous animals" (24 percent),

and

three other hazards which were each named by fewer than 15 percent of the
respondents.
2.

Most hikers took most of the recommendedprecautions.

Approximately

17 percent of the hikers took three or fewer precautions and could be
considered "poorly prepared."
3.

Respondents named a total of 12 sources of information they had

seen which mentioned the hazards of Canyonlands National Park.
the pamphlet "Hiking Trails in the Needles District,"

Of these,

the park brochure,
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and "rangers" were each named by approximately 50 percent of the hikers
as sources of hazard information.
Discussion
Adequacy of the original
The original

model

purpose of the research was to test the hypotheses

generated by the theoretical

model.

This was done, although the results

were mixed and of dubious generality.

NowI shall return to the model

and re-examine its value.
First,
preparatory

the hypothesized link between perception of hazards and
behavior could not be demonstrated one way or another because

of problems with the make-up of the

perception

11

11

variable.

One can still

hypothesize that there is a decision-making process which begins with
perception and ends with some level of preparatory

behavior, but little

more can be said about the nature of this process.
Second, the model was only able to account for a third of the
variance in preparatory

behavior.

highly important variables,
accurate predictions

So, although the model includes some

it fails

by itself

of preparatory behavior .

personality

differences

influencing

behavior.

to provide strong and
Other variables

and social influences must also have been

Third, each study area appeared to have a different
variables .

The situation

such as

mix of important

at Lake Powell was far removed from the situation

at Arches National Park .
Thus, the model provided a useful approach to the park hazard problem,
but in itself,

it was not sufficient

yield some practical
information,

to predict behavior.

It did, however,

information concerning the relationships

previous experience,

trip length,

and preparatory

between park
behavior.

130

In the light of these results,
problem can be suggested.

The original

the concept of "availability."
information,
a synthesized

new approaches to the park hazard
model was largely based upon

Essentially,

past experience, and salient

this heuristic

events would combine to create

"concept" of a hazard in a visitor's

mind; and that if

this concept was a strong and vivid one, the visitors
level of precautions for hazards.

held that

would take a high

The data produce some evidence that

this heuristic

provides a valid framework for looking at the visitors'
decision-making process with respect to hazards 9--but alone it does not
provide a comprehensive enough approach.
also be operating on preparatory behavior.

Other important factors may
It was suggested earlier,

for example, that backpacking involves tradeoffs
for hazards and pack weight.
important effect

between preparation

Convenience and comfort thus have an

upon preparatory behavior, an effect that is probably

commonto human responses to many hazards.
In the original
result

model preparatory behavior was seen as the end

of a conscious decision-making process that occurred prior to

each recreational

experience.

In reality,

preparation for a trip may

often be a more passive, habitual process in which little
effort

or thought of hazards is required.

Originally,

decision-making

of course, such

a habit must have resulted from a decision-making process.

This process

may have been set in motion by a perception of hazards--or,

it may have

resulted more from the subtle pressures of a social group.

Bryan (1977)

9
where visitors had clear and accurate knowledge about a hazard (in
the High Uintas Primitive Area and Arches National Park), they were more
likely to perceive a hazard and take adequate preparations.
It was also
the interviewer's subjective feeling that visitors who had past experiences
with hypothermia or heat exhaustion--or who were able to relate vivid
stories about hazards--were in general well prepared.
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suggests that individuals

adapt certain recreational

have a whole set of related
that individual

participation

specializations

that

customs. mores. and material trappings.
and acquisition

is guided by actions of one's peer group.

of the activity's

and

customs

In the case of the Arches

National Park study reported here, this idea provides an explanation of
why attitudes

toward wilderness proved such a strong predictor

tory behavior.

At Arches the visitor

population seemed far more diverse

than it did at any of the other study areas.
strongly positive

attitudes

The group which displayed

toward wilderness and a higher degree of

backpacking experience were more likely to be well prepared.
be interpreted

of prepara-

as the result of a socialization

This could

process in which they

have been influenced by a wide cl uste r of readin gs, experiences,
acquisition

and

of the items which help insure safety in the wilderness.

At

the opposite end of the spectrum were those who displayed weaker attitudes
toward wilderness and less backpacking experience .
ability

They would have less

to move safely through a natural environment .

In essense, there appear to be many influences
personality
can affect

differences,

socialization

(comfort, convenience,

processes, and conditioning)

which

preparatory behavior in various ways. Such behavior does not

appear to result

simply from a decision-making process that immediately

precedes going on a trip.
Whether or not the structure
terms certainly
certain

are.

of the original

model is adequate, the

The degree of exposure to information (at least

types of information) and the level of previous experience were

both useful as predictors

of behavior.

The concept of availability

which underlies these factors of information and experience remains an
important and useful way of looking at visitors'

perceptions of hazards.
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The meaning of the research
Originally,

this study had three major objectives.

perhaps on the most elementary level,
how visitors

First,

and

the researcher wanted to determine

to wildland environments perceive and prepare for natural

hazards--as well as which information sources were telling
natural hazards.

them about

This objective was met, and we now have a clearer

picture of these variables

than anyone had previously obtained.

Second, since one objective of the National Park Service is to urge
people to be well prepared for the hazards they face, the researcher
wanted to determine some of the major factors affecting
behavior.
success.

This objective was also accomplished with a fair degree of
Major variables

experience,
effects

preparatory

information,

remain unidentified;

but some measures of

and trip length were found to have important

upon preparatory behavior.

Finally,

the researcher wanted to test the model which was proposed.

The model was found inadequate as a whole, and some suggestions were made
concerning additional

variables which would make it more complete.

However, one important aspect of the model has not yet been discussed.
This is the decision-making and risk-judging
of the model found on page 21.

"box" which was a component

This decision-making process was originally

considered only as a conceptual variable--rather
could be operationalized.
some insights

than as a variable which

It had been hoped that the study would reveal

into the nature of this decision-making,

risk-judging

process.

Since no questions were designed to reveal the nature of this process,
perhaps the best substitute

is the comments visitors

made while responding

to the interview.
Some visitors

previously had close encounters with certain

and clearly judged the risks of their activity

hazards

high enough to warrant
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taking precautions:
Wewere in Big Bend National Park last year. The first
down there we went out in weather like this and took a
Wejust about didn't make it back. Wewere just about
out. Wedidn't have enough water; we didn't have hats;
have suntan lotion.
That's where we learned about the
hiker in Arches National Park)

day we were
little hike.
ready to pass
and we didn't
desert.
(a

Wewere over Rocky Sea Pass on a Labor Day weekend and woke up to a
foot of snow on the ground. It was still snowing and we were soaked.
By the time we got out,there was two feet of snow on the ground. We
almost didn't make it--my toes were numbfor three months. (paraphrased
statement from a High Uintas hiker)
I was fishing in a steep-walled canyon when a storm came up. I
realized I had better get out of there fast and I just left my fishing rod and pack. Seconds after I had climbed out, a flash flood
swept them away. Ever since then, whenever I'm going backpacking,
I carry more than I need. I'm telling you, it was a crazy experience .
(a hiker in Arches National Park)
The commentsof these respondents demonstrated the impact which a single
salient

event can have upon one' s perceptions of hazards.

At the opposite end of the spectrum of awareness were those visitors
who had no perception of certain hazards.
with the hypothermia hazard .
(a High Uintas hiker).

This was perhaps most evident

"Hypothermia? I've never heard of it."

Nor had this particular

hiker ever heard of people

"dying of exposure . " And, as one might expect, she was among the most
poorly-prepared hikers the researcher met while conducting the interviews .
Between these two extremes of awareness (and risk judging) there
were a variety of viewpoints.

Manyrespondents made it clear that they

felt the environment posed few hazards to a person who was well prepared-as they presumed themselves to be.
upon others'
said:

lack of experience .

"Well, there's

They placed the blame for problems
For example, a boater at Lake Powell

only one hazard and that is inexperience--not

knowing

whether they have enough fuel, crowding the shores, not knowing where the
buoys are or what they mean." Others blamed the problems upon others'
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carelessness

or recklessness:

themselves.

People drive boats like they drive cars--like

Another commented:
there--people

11

11

I'd say the biggest hazard is other boaters

11

11

Untrained boat operators are the biggest hazard out

who don't control their boats, have no respect for other

people, and drink too much liquor.
of view:

idiots.

11

A third boater summedthis point

Recklessness, carelessness--that's

Or, the recreationists
that some people lacked

the biggest part of it.

11

placed the blame on the more nebulous idea

11

commonsense 11 or "good judgment. 11 One commented,

for example, that "I'm not so sure there are hazards on this lake if you
just use commonsense.
position:

11

A second boater basically

agreed with this

"If you use your good judgment, I don't think there are too

many hazards."
Finally,
11

out there;"

some respondents felt that there were potential

hazards

but that the risk associated with such hazards was low

because they had taken precauti ens:
there is no danger.

11

"Nothing--if you take precauti ens,

A hiker similarly

any hazards as far as I'm concerned.
Thus, although no statistical

commented:

! really

11

can't see

11

evidence has been produced to support

the concept of varying levels of judgment of risk,

there is some evidence

from the above statements to support such an idea.

In the discussion

preceding formulation of the theoretical

11

judgment 11 response of visitors

model, the

was classified

perception and

into four levels.

The

evidence presented here supports the existence of three of these levels:
1.

Unaware of hazard, unable to judge risk.

2.

Aware of hazard, judge risk low.

3.

Aware of hazard, judge risk high

The 11nebulous 11 comments referred

to earlier

(that lack of common

sense or good judgment were a problem with some recreationists)

suggests
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the influence of certain personality
hazards.

Unfortunately,

traits

upon visitor

this research effort

responses to

did not address that question,

even though it would seem that personal differences

in the proclivity

to

"plan ahead" would have a major impact upon behavior in response to
hazards.

Knowledgeof such personality

of practical

differences,

however, may not be

benefit to land managementagencies concerned with hazards.
General Conclusions

Relatively few areas were studied and small samples were drawn from
the visitor

populations of each area.

applicability

of the results .

however, if these limitations
1.

These facts limit the general

Some restricted

conclusions can be drawn,

are kept in mind.

Brief warnings in brochures, on signs, on bulletin

boards, and

in other media over which the National Park Service exerts control had
little

effect upon visitor

behavior at any of the three study areas.

The communication process may have broken down for one or more of the
following reasons:
a.

The information may not have been powerful (in the sense

of image-provoking) enough to spur the visitor
b.

to action.

The information may have been unclear (for example, the

"hazardous terrain"

sign at Arches National Park that was discussed

previously).
c.

The information may have been hard to find (as it was at

Lake Powell s boat ramps).
1

d.
Service's

There may have been no easy means of implementing the Park
suggestions (as at Canyonlands National Park, where there

was no place to purchase extra canteens).
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2.

Whenvisitors

came to a park with previously learned specific

infonnation about a hazard, they were likely to take precautions for
that hazard.
3.

Variations in perception of the locus of responsibility

affect visitor

did not

behavior, with the possible weak exception of the High

Uintas Primitive Area.
4.

Past experience had mixed effects depending upon the nature of

the study area and its visitor
5.

population.

Visitors going on longer trips tended to take more preparations

than visitors

taking a shorter trip.
Recommendations

1.

Since the system of warning visitors

about park hazards did not

change preparatory behavior, the National Park Service should reassess
its methods of disseminating important information.
interpretive

Newmethods of

planning provide a useful, systematic approach to the

problem. Harrison (1977) said that good interpretive
with an assessment of goals.
audience analysis,

planning begins

This is followed (in order) by: (a) an

(b) design of the message, and (c) selection of the

medium. Finally, an evaluation detennines whether or not the the original
goals have been reached.
of visitor

This study provides a methodology for evaluation

preparedness that--at

least in many national parks--can be

. l e ob serva t' 10n. lO
measured by s1mp

However, research needs to be conducted to determine how information
concerning hazards can best be disseminated.
10

Such a research effort

rt was possible at Canyonlands National Park, for example, to
observe whetherornot hikers carried water, wore a hat, wore hiking boots,
and avoided hiking during the hottest part of the day.
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should test alternative

media and messages as to their relative abilities

to (a) increase visitor

perception of hazards and (b) increase visitor

preparedness.
2.

Information disseminated by the National Park Service (at Arches

and Canyonlands National Parks) did not include detailed descriptions of
the symptomsof or first

aid for heat exhaustion.

Since the results from

Arches National Park and the High Uintas Primitive Area suggest that
visitors

with detailed knowledge of particular

to take precautions,

hazards were more likely

perhaps future public information efforts

should

include much more detailed informat i on about hazards- -rather than simply
warning visitors
3.

that a hazard exists .

Results from Arches National Park and Glen Canyon National

Recreation Area indicated that some information sources (signs and racks
of brochures) were located

off the beaten path."

11

Managers of each

park should re-examine the placement of these sources and adjust their
locations to make sure that most visitors
by many visitors
center's

see them,

In addition, comments

to Arches National Park suggested that the visitor

hours were too restricted--that

many people entered the park

either before the center opened or after it had closed.

If the visitor

center is to be used as a place for disseminating hazard information, it
is important that its operating hours be expanded.
4.

In each of the national park study areas, visitors

were told of

precautions they should take before entering the environment.
each case there was no means for visitors

to implement the park's

suggestions unless they already had the capacity to do so.
at Canyonlands National Park visitors
per person when they went hiking.

But, in

For example,

were told to take a gallon of water

The evidence suggests, however, that
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many visitors

did not have enough canteens to carry a gallon of water (and

a drive to Moabto pick up more canteens would be 160 miles round trip) .
The simplest solution to this problem would be for the National Park
Service to sell inexpensive canteens, hats, and similar recorrmended
paraphernalia
5.

at its information stations

centers.

At Glen Canyon National Recreation Area and Arches National Park

experienced visitors
experienced visitors.
efforts

and visitor

were more likely to take precautions than lessThis suggests that future hazard information

should be aimed at the less-experienced

a goal, then a method of segregating visitors
would have to be developed .

people.

If this becomes

on the basis of experience

Discussions with many visitors--especially

at Lake Powell- -suggest that mandat ory safety programs would be greeted
with resentment .
6.

Manyhikers in the High Uintas Primitive Area had learned about

hypothermia from sources which made a strong and vivid impression of the
hazard.

Whatever media and messages the National Park Service decides to

use should be capable of creating similarly

strong impressions .

It would

be possible to combine an informational approach with a behavior-modification
approach in which visitors are given a reward11 for their efforts in learning
about hazards.
Directions for Future Research
The National Park System has enterered an era of increasing pressures
on both the biological

and social carrying capacities

of many of its units.

11 An example would be to give hikers an attractive and useful topographic map at Canyonlands National Park if they were able to successfully
demonstrate a detailed knowledge of Canyonlands' hazards. This approach
offers a positive alternative to the compulsory test-and-licensing
systems
that some policy makers are now suggesting and implementing (Nash, 1977).
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The result

has often been the deterioration

of the resource and increasing

problems with visitor

safety.

Administrators

closely at regulating

visitors

through such authoritarian

licensing

are beginning to look more
measures as

and permit systems (Nash, 1977).

It would seem that before these kinds of measures are invoked, the
potential

of using voluntary informational means of controlling

behavior should be explored.
researched.

This approach has not yet been thoroughly

It should be and the area of park visitor

of natural hazards would provide an excellent
study of the effects
Park Service seriously
the effectiveness
compared,

visitor

of information .

safety in the face

subject for a comprehensive

It is suggested that the National

consider devoting research money to a study where

of alternative

met hods of providing information is
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APPENDIX
The Interviews
Since there were four different
were constructed.

study areas, four different

interviews

These were similar enough, however, that a single one

can represent all four.

The interview shown here is the one designed for

Arches National Park.
Interview format:

Arches National Park

Hello! I am conducting a survey of hikers in Arches National Park for
Utah State University, where I am a student, and for the National Park
Service. We're trying to find out what hikers think about the trails so
that rangers can manage the park more effectively.
Wouldyou mind sitting
down here in the shade for about ten mtnutes while I ask you a few questions?
I need to tape record the interview so that I can rememberyour comments.
Is that all right with you?
l.

Howlong have you been at Arches National Park, and how long do you
intend to stay?
a.

2.

What are the hazards you think a hiker faces here in Arches National
Park?
a.

3.

Have you hiked any of the other trails?

Anything else?

Do you consider heat a hazard?
a.

Could you describe to me the symptomsof heat exhaustion?

b.

Let's say your companion got heat exhaustion.
to help?

What would you do

4.

What sources of information in the park warned you about potential
hazards?

5.

Before you came to Arches National Park, did you read anything that
would have warned you about hazards here?

6.

Where are you from?

I also have a short questionnaire for you to fill out. You do not need
to write downyour name, so your commentswill be completely anonymous.
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The questionnaire
Southern Utah Desert Study
Utah State University
College of Natural Resources
This survey will help us evaluate how effectively
communicates important information to visitors.

the National Park Service

Please help us by answering the following questions. Wedon't want to know
your name, so your answers will remain completely anonymous.
1.

Doyou go camping
(circle one)
a. frequently?
b. somewhatfrequently?
c. sometimes?
d. rarely?
e. never (If 11never, 11 go on to question 5)

2.

Are you camping on this trip? (circle one)
a. yes, in a developed camp9round (accessible to automobiles)
b. yes, in the backcountry (accessible only by hiking or driving a
4-wheel drive vehicle in)
c. no

3.

About how many times each year do you go on overnight (or longer)
backpacking trips? (circle your answer)
more than
0

4.

2

3

4

5

6

7

8

8

Howmany times each year do you go to developed car-camping campgrounds?
(circle your answer)
more than

0

5.

1

l

2

3

4

5

6

7

8

8

Have you ever been a memberof a group that taught you outdoor survival
skills?
(check one answer)
( ) no ...
go on to question 6
( ) yes . . . 5a. What specific group or groups taught you these skills?

5b.

Howwell do you think your outdoor survival learning experience(s) prepared you to deal with outdoor
emergencies? (circle one)
a. poorly
b. not very well
c . fa i r 1y we11
d. very well
e. uncertain
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6.

Howmany times have you been to
each of the following parks?
__

__

7.

In the boxes below, check off
~the parks where you went hiking.

.(

)

Arches National Park

(

)

Dead Horse Point State Park

(

)

Capital Reef National Park

.(

)

Grand Canyon National Park

(

)

Canyonlands National Park

For the following statements, please circle the number on each scale that
is closest to howyou feel.
Strongly
Strongly
Agree
Neutral
Disagree
8. Luck is a very important factor
1
2
3
4
5
6
7
in people ' s lives.
9.

We've all got to go sometime,
when your number is up: that 's it!

1

2

3

4

5

6

7

10.

Too muchwilderness has been set
aside. These areas should be
"unlocked" so the average family
could use them.

1

2

3

4

5

6

7

11.

A primary responsibility of the
National Park Service should be
to protect all park visitors
from harm.

1

2

3

4

5

6

7

12.

Natural dangers (such as rattlesnakes and grizzly bears) are
a part of the wilderness experience, and they should be left
undisturbed.

l

2

3

4

5

6

7

13.

God controls what happens to each
of us.

1

2

3

4

5

6

7

14.

By planning ahead, I can prevent
myself from getting hurt in wild
areas .

l

2

3

4

5

6

7

15.

The only real way to explore the
Nati onal Parks is to get out of
your car and go hiking.

l

2

3

4

5

6

7

16.

Our country needs energy. Where
vital fuels are presently locked
up in wilderness areas, they
should be mined.

l

2

3

4

5

6

7
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Strongly
Agree
17. I think I can take care of myself
l
2
in the desert.

3

4

5

Strongly
Disagree
6
7

Neutral

18. What this southwestern desert
needs is a few more roads.

1

2

3

4

5

6

7

19. The probability of any accident
occurring in this park is quite
low.

l

2

3

4

5

6

7

20. The National Park Service protects
us from danger.

l

2

3

4

5

6

7

21. The best use of much of this
southwestern desert is to keep
it as wilderness.

l

2

3

4

5

6

7

22. WhenI walk in the desert,
gambling with my life.

l

2

3

4

5

6

7

I am

23.

It is not important to plan ahead
since God protects those who
believe in him.

l

2

3

4

5

6

7

24.

I think the desert is a dangerous
place to hike in.

1

2

3

4

5

6

7

l

2

3

4

5

6

7

25. There isn't muchwe can do to
change fate.
26.

Where are you from?

State
Town

27. Sex

(
(

) Male
) Female

28. What is the approximate population of the place where you 1i ve?
(circle one)
a. rural area with a low density population
b. village of under 1000 population
c. very small town (1000-5000 population)
d. fairly small town (5000-10,000)
e. small town (10,000-25,000)
f. small city (25,000-50,000)
g. mediumcity (50,000-100,000)
h. large city (100,000-500,000)
i. major city (500,000-1,000,000)
j. metropolis (over 1,000,000 population)
29. Age

148

30. What has been your education? (circle best answer)
a. did not complete high school
b. high school diploma
c. some college
d. 4-year college degree
e. completed master's or doctoral degree
f . vocational training after high school
g. other (specify)

THANKS
FORYOUR
GENEROUS
HELP!
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